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PART II. 


General and Physical Chemistry. 


The Relationships between the Index of Refraction and the 
Density of s me Gases. C. Srirescu (Bull. Sci. Acad. Rowmaine, 
1915, 4, 175—184).—Working with dried air, oxygen, and carbon 
dioxide, the author has determined the values of the fraction 
(n?—1)8 in Newton’s law and (n?—1)/(n?+2)5 in Lorentz’s law 
for varying conditions of pressure and wave-length. Working with 
dried air and varying only the pressure, the author shows that 
these fractions are constant, and that in consequence the natural 
frequency of the particles (electrons or ions) of the individual 
molecule must be affected by the pressure in the same measure 
as the structure. Keeping the temperature and pressure constant, 
but varying the wave-length of the light, he finds that for air and 
oxygen, which show no absorption bands in the infra-red, the values 
of the fractions diminish with increase in wave-length. For carbon 
dioxide, which has absorption bands at A=4°27 w and 14°7 y, it is 
shown that the values of the fractions exhibit the same discon- 
tinuity in these directions as does the variation in dispersion. 


W. G. 


Two Burners for the Demonstration and Study of Flame 
Spectra. Puiip E. Brownine (Amer. J. Sct., 1915, [iv], 40, 
507—508).—Into a wide-mouthed bottle fitted with a three-hole 
stopper is placed a piece of the, preferably natural, carbonate of 
the metal (barium, strontium, or calcium) and sufficient water to 
cover it. A thistle funnel dips below the surface of the liquid, 


VOL. CX. ii. 1 


394952 


e 


il. 2 ABSTRACTS OF CHEMICAL PAPERS. 


and through the other holes in the stopper pass a tube connected 
with the gas supply, and a second tube drawn out into a jet over 
which a porcelain tube is suspended and adjusted so as to produce 
a colourless flame at its exit. Acid is then added through the 
thistle funnel to start a gentle evolution of carbon dioxide, which 
carries sufficient of the solution in suspension to be swept by the 
gas into the flame and to impart to it a colour of some permanence. 
A modified form of apparatus is preferable for sodium, potassium, 
and lithium. The thistle funnel is replaced by a glass tube in 
which a glass rod, attached by a rubber connector, slides up and 
down. To the lower end is attached a piece of zinc, which can 
thus be lowered into acid contained in the bottle. The hydrogen 
thus generated carries the metallic salt, which is dissolved in the 
dilute acid, into the flame. G. F. M. 


The Nature of the Vibrations Causing the Colour of Dyes. 
Epwin Roy Watson and Davin B. Meex (T., 1915, 107, 1567—1578). 
—Observations already made (T., 1914, 105, 759) showing that 
such dyes as are quinonoid in all possible tautomeric forms exhibit 
a deep colour if different benzene nuclei become alternately 
quinonoid, whilst dyes which have a long chain of alternate double 
and single bonds in the quinonoid form are generally deeply 
coloured, have led to the suggestion that the nature of the vibra- 
tions causing the colour of dyes may be likened to a pulse along a 
molecule due to the successive breaking and making of the double 
bonds, in something the same way that a movement would travel 
along a venetian blind when a finger is passed up or down the 
louvres. If this be the case, it might be expected that the fre- 
quency of the vibration in a particular compound would be pro- 
portional to the length of the chain of single and double linkings. 
Seven pairs of compounds have been examined, each pair similar 
in structure, but with these conjugate chains of different lengths. 
Thus, in 4:4/-tetramethyldiaminobenzhydrol there are five double 
bonds, whilst in 4:4/-tetramethyldiaminobenzophenone there are 
three. It might therefore be expected that the frequency of vibra- 
tion in the two substances would be inversely as five to three, or 
that the wave-lengths of the heads of the absorption bands should 
be directly as five to three. This is actually found to be the case, 
the wave-lengths of the maxima of the absorption bands lying at 
6100 and 3680 respectively, a ratio of 1°65, thus agreeing closely 
with the theory. A similar agreement is found in the case of 
4:4/-diaminobenzhydrol and 4:4/-diaminobenzophenone, and also 
between quercetin, morin, apigenin and their respective reduction 
products. In pyronine-G and 3:6-tetramethyldiaminoxanthone, 
and also in 3-hydroxyfluorone and 3 : 6-dihydroxyxanthone, the ratio 
four to three was found. This, although unexpected, agrees with 
possible formulz for these compounds. The authors’ theory is then 
discussed in regard to the work of other investigators. T. S. Pa. 


The Effect of Additional Auxochromes on the Colour of 
Dyes. I. Phthalein and Benzein Dyes. Visanu Ram Mepnai 
and Epwin Roy Warson (T., 1915, 107, 1579—1582).—Following 
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up some previous work (T., 1914, 105, 766), fluorescein, gallein, 
dihydroxyfluorescein, resorcinolbenzein, pyrogallolbenzein, and 
hydroxyquinolbenzein have been investigated spectroscopically in 
alcoholic solution with and without the addition of potassium 
hydroxide. The results are shown in diagrams. It is found that 
the effect of increasing the number of auxochromes is to widen 
the absorption band in the visible spectrum, and to shift the maxi- 
mum towards the red. The results are interpreted as due to two 
absorption bands, the relative strengths of which are different in the 
several cases. These two bands may be due to different tautomeri¢ 
forms of the substances’ present in different proportions under 
different conditions, or they may be due to two different modes of 


vibration of the dye molecules which only exist in one form. 
T. 8. Pa. 


Baly’s Experimental Observations Relating to the “Force 
Field Theory.” A. Hanrzscn (Ber., 1915, 48, 1327—1332).—A 
criticism of the observations which have been advanced in support 
of the force field theory as a basis for the interpretation of changes 
in the absorption spectra of solutions produced by the addition of 
various reagents. In some cases, it is stated, the absorption 
measurements are incorrect, and in others the observed changes 
in the absorption are due to impurities in the substances examined. 
For instance, the change of yellow to red of an alcoholic solution 
of azobenzenetrimethylammonium iodide on the addition of 1% 
of hydrogen chloride (Baly and Hampson, T., 1915, 107, 248) is 
attributed to the presence of dimethylaminoazobenzene. Again, the 
disappearance of the absorption of ethyl acetoacetate in aqueous 
solution when the concentration is reduced to V/1000 (Baly and 
Rice, T., 1913, 103, 91) is supposed to be due to the presence of 
alkali in the solvent. 

The author contends that there is no evidence whatever for the 
force field theory, and that all established changes in the absorp- 
tion spectra are due to chemical changes which result in the forma- 
tion of new compounds. H. M. D. 


The Relation between the Configuration and Rotation of 
{Bpimeric Monocarboxylic Sugar Acids. P. A. Levene (J. Biol. 
Chem., 1915, 23, 145—146).—The author applies the principle of 
Hudson regarding the relationship between configuration and rota- 
tory power to the epimeric acids derived from the sugars. These 
differ from one another only in the configuration of the a-carbon 
atom, and as regards this atom are antipodes. If the magnitude 
of the rotation due to this atom is A, and that of the sum of the 
other asymmetric carbon atoms is B, then the following relation- 
ships are deduced: B=(M+N)/2, A=(M-—WN)/2, where M and V 
are the empirical values. In cases where the free acids are 
unstable (for example, form lactones) the salts of the same base 
of the epimerides may be employed for the determination of 
rotations. Examples of the method are given, which may be 
employed to ascertain the configuration of substances where 
chemical methods are not available. 8. B. S. 


1—2 
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Fluorescence of Solutions. G. Lipine (Ann. Physique, 1915, 
ca 4, 207—-228).—The fluorescence of solutions of a number of 
substances in various solvents has been studied by means of a 
modified Laurent colorimeter at a series of concentrations. In 
the case of relatively concentrated solutions of rhodamine and 
phenosafranine in alcohol and fluorescent-blue in water, of con- 
centration 1 x 10-7—1 x 10-° grams per c.c., it is shown that at the 
lower concentrations the fluorescence is a linear function of the 
concentration, but that at the higher concentrations it approaches 
a maximum. With solutions of uranine in methyl alcohol, uranine, 
rhodamine, and fluorescent-blue in water, of concentrations 
3x10-8 to 2x10-%, the results are less definite on account of 
experimental difficulty, but in general the linear relationship 
between fluorescence and concentration is observed. The influence 
of the solvent on fluorescence has been studied for solutions of 
phenosafranine, rhodamine, fluorescent-blue, Magdala-red, eosin, 
and erythrosine in water, methyl, ethyl, isobutyl and amy] alcohols, 
acetic acid, acetaldehyde, acetone, glycerol, ethyl ether, pyridine, 
benzene, ethylene dibromide, ethyl acetate, chloroform, and nitro- 
benzene. It is shown that the relationship is very complex; in 
some cases the ratio of the fluorescence in different solutions of the 
same concentration is 1:15. The alcohols, acetone, acetaldehyde, 
ethyl acetate, and acetic acid always yield strongly fluorescent 
solutions. Acetic acid gives no fluorescence with substances which 
lose their fluorescence when treated with acids. Glycerol solutions 
present a medium fluorescence, and pyridine, chloroform, and 
ethylene dibromide give a feeble fluorescence. Nitrobenzene and 
water behave differently with the various substances. Thus aqueous 
solutions of rhodamine are strongly fluorescent; aqueous solutions 
of fluorescent-blue, eosin, and erythrosine have a medium fluores- 
cence, and an aqueous solution of phenosafranine is very feebly 
fluorescent. A series of experiments on the relationship between 
fluorescence and absorption of light has been carried out for the 
substances fluorescent-blue, phenosafranine, rhodamine, and 
Magdala-red in various solvents. In general it is shown that the 
more fluorescent a solution the more absorbent it is, but there is 
no strict relationship between the two quantities. The absence 
of a relationship is explained in the following way: Absorption 
of light in which the light energy is converted into heat has no 
influence on the fluorescence of a solution. Absorption of light 
in which the light is converted into waves of greater wave-length, 
that is. into fluorescent waves, has naturally an influence on 
fluorescence, and this absorption is proportional to the fluorescence. 
The absorption measured is the sum of these two quantities, and 
in consequence cannot be proportional to the intensity of the 
fluorescence. J. F. 8. 


Rotatory Power and Refractivity. II. The Rotatory 
Powers, Refractivities, and Molecular Solution Volumes of 
Camphor, Bromocamphor, and Ethyl Tartrate in Certain 
Solvents. Davip Henry Peacock (T., 1915, 107, 1547—1567).— 
In continuation of previous work (T., 1914, 105, 2782), an attempt 
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is made to connect together the rotation and the refractive index 
of a solution of an active substance in an inactive solvent by means 
of a relationship, [a] = {(r’p?a)/2}(n?—1)(n?—1+1/a), where n is 
the refractive index, p is the frequency of the light used, and r/ and 
a are constants. The rotation of camphor has been determined at 
25° at various concentrations, in alcohol, acetone, ethyl acetate, 
benzene, chlorobenzene, and isobutyl alcohol ; and of bromocamphor 
in alcohol, acetone, ethyl acetate, and benzene; and of ethyl tartrate 
in n- and in iso-butyl alcohol. For camphor and bromocamphor 
there is a parallelism between the values of [a]; and the refrac- 
tivity expression, (n?—1)(m2—1+41/a), whilst the refractivity 
divided by the specific rotation gives an almost constant value. In 
the case of ethyl tartrate in n- and in iso-butyl alcohol there is 


no apparent connexion between the rotation and the refractivity. 
T. 8. Pa. 


A Comparison of the Positive Rays with the Spectrum of 
the Positive Column in a Mixture of Hydrogen and Helium. 
Harotp Smirx (Phil. Mag., 1915, [vi], 20, 805—811).—The research 
is concerned with the question whether a gas, the spectrum of 
which is masked by another, continues to take part in the electri- 
cal convexion. Simultaneous photographs of the spectrum of the 
positive column and the lines of the positive rays were taken in 
mixtures of helium and hydrogen, varying from 30% to 2% of 
helium. The pressure, however, has to be kept so low to secure good 
positive ray photographs that the light of the positive column is 
extremely faint. As far as could be seen, the helium spectrum 
disappears at a much earlier stage than the helium positive rays, 
which are remarkably persistent, the helium line being still visible 
in mixtures containing too small a proportion of helium to be 
estimated. No simple connexion between the two phenomena was 
observed. It is suggested that the masking effect of one gas on 
the spectrum of another may be connected with the greater ability 
of the heavier atoms to acquire multiple charges, thus forming 
more strongly attractive centres, and consequent greater frequency 
of recombination with subsequent spectral emission. F. 8. 


The Action of Ravs on Colloide. Warner Lis (Biochem. 
Zeitsch., 1915, 71, 479—480).—The author calls attention to the 
similarity between results obtained by himself and Sato (A., 1915, 
ii, 409) and those recently obtained by Fernau and Pauli (A., 
1915, ii, 722). Ss. B.S. 


The Variation of the Emanation Content of Certain Springs. 
R. R, Ramsey (Phil. Mag., 1915, [vi], 30, 815—818).—Two springs 
near Bloomington, Indiana, have been .tested weekly for their 
content of radium emanation over a period of nine months. This 
was found to increase as the flow of the spring increased, maximum 
values being obtained in the wet season, which suggests that the 
emanation is dissolved as the water percolates through the soil, a 
larger amount being obtained when the process of percolation is 
rapid. F. 8. 
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The Recoil of Radium-D from Radium-C. A. B. Woop and 
W. Maxower (Phil. Mag., 1915, [vi], 30, 811—815).—The active 
deposit of 300 millicuries of radium emanation was concentrated 
on a wire 0°14 mm. diameter and 1 cm. long, and mounted in the 
apparatus previously used by Walmsley and Makower in experi- 
ments on the recoil of radium-B from radium-A (A., 1915, ii, 79). 
The magnetic field was not excited until eight minutes after the 
wire had been mounted, to allow radium-A to decay. Then the 
magnetic field was excited for seventy-five minutes. A Schumann 
plate was used in the hope that a direct action of the recoiling 
particles on the plate might be observed, previous failure to obtain 
a direct action being probably due to the large mass of gelatin 
in ordinary plates stopping the very feebly penetrating recoil 
particles. Between the traces of the deflected and undeflected 
a-rays, due mainly to radium and -A respectively, a faint line, 
which is attributed to the recoil stream of radium-D, was observed. 
Since the latter gives no a-rays and has a long period of trans- 
formation, no photographic action from its own rays or those of 
a subsequent product is to be expected. The line was not exactly 
midway between the a-ray lines, which is attributed to the 
radium, the source of the particles, itself being formed from 
radium-A, having been driven some distance below the surface of 
the wire by previous recoils. The conclusion reached is that 
radium-D is projected with a single positive charge, as when 
radium-B recoils from radium-A (loc. cit.). No general conclu- 
sion is possible from this, since the elements compared are 
isotopic. Possibly in other cases recoil atoms may carry multiple 
charges, but unfortunately it is difficult to put them to experi- 
mental test. F. 8. 


The Oonstitution of Radioactive Atoms. Hernricn Rauscu 
von TRAUBENBERG (Chem. Zentr., 1915, ii, 382—383 ; from Nach. K. 
Ges. Wiss. Géttingen, 1915, 28—34).—By applying the laws of 
mechanics and making certain assumptions, Debye has been able 
to conceive a stable model of the hydrogen molecule and atom with 
the aid of which the dispersion and specific heat of this element 
could be calculated, the results according well with those of direct 
experiment. Proceeding in a similar manner with radioactive 
atoms, the author has been able to arrive at a conception from 
which it is possible to deduce certain quantitative relationships ; 
thus with the B-rays a satisfactory quantitative agreement is found 
between the deduced results and the direct experimental facts, 
whilst with the a-rays the agreement between the two sets of results 
is only approximate. D. F. T. 


fhe Conduction of the Electric Current in Ethyl] Ether. 
JosepH Fasspinper (Ann. Physik, 1915, [iv], 48, 449—480).—-The 
electrical conductance of ethyl ether is mainly due to the presence 
of traces of foreign substances which are adsorbed by the elec- 
trodes and resolved into ions. Some of these ions are much more 
readily detached from the electrodes than others, For this reason 
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the current increases with the strength of the electrical field. It 
is independent of the distance between the electrodes, but varies 
largely according to the nature of the impurities in the ether. A 
considerable difference is shown in the conductance phenomena 
when platinum electrodes are replaced by electrodes of silver. The 
substances which give rise to the ions are only slightly adsorbed 
by platinum, and the ions formed are readily removed. This is in 
agreement with the fact that the strength of the current diminishes 
rapidly with time. On the other hand, silver electrodes show a 
much greater adsorption capacity, and the ions are not nearly so 
easily removed. The conductance shows, therefore, little change 
when a current is passed for some time. 

The saturation current observed with platinum electrodes 
(Schréder, A., 1909, ii, 462) represents the stationary condition 
which is ultimately attained on the continual passage of the 
current. In this condition the rate of production of ions is equal 
to the rate of removal. 

Pure ethyl ether has a very small conductivity. The values 
hitherto recorded are very largely due to impurities. H. M. D. 


Potentials of Calomel and Hydrogen Electrodes. N. Epwarp 
Loomis (J. Physical Chem., 1915, 19, 660—664).—A general discussion 
on the potential of the electrodes Hg|HgCl.W/10KCl and 
H,/0°1VHCl. After considering results based on the measure- 
ment of the hydrolysis of aniline hydrochloride, and on the degree 
of ionisation of acetic acid (0°25), it is decided that the poten- 
tial of the former electrode lies between 0°337 and 0°336 volt, 
and is probably nearer the latter than the former figure. 

J. F. 8. 


Passivity of Metals. N. A. Izcaryscuev (J. Russ. Phys. Chem. 
Soc., 1915, 47, 1337—1373. Compare A., 1913, ii, 664).—The author 
has investigated the polarisation of various electrodes in presence 
of methyl or ethyl alcohol, the conclusions drawn from the results 
obtained being as follows. 

Although chemical polarisation does not occur with cadmium, 
zine, copper, silver, etc., immersed in aqueous solutions of their 
salts, this phenomenon is exhibited to a marked degree on addition 
of an alcohol ; in the case of nickel, however, the degree of polarisa- 
tion is not only not increased by addition of methyl alcohol, but is 
even strongly diminished in 100% methyl alcohol. It is highly 
probable that one of the causes of the polarisation in such cases 
is the slowness with which the electrode processes take place. Since 
the composition of the solvent exerts such an important influence 
on the velocity of the electrode processes, a less probable explana- 
tion of the phenomena observed is furnished by the hypothesis that 
the cathodic polarisation depends on the slowness of discharge of 
the ions at the electrode, and is therefore an electronic process. 

The course of ionisation in solution may be explained on the 
basis of two hypotheses, the first of which assumes that in solu- 
tions of metallic salts which are not too dilute complex ions are 
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formed without the participation of the solvent. Thus, copper 
sulphate in water would ionise according to the scheme (compare 
Abegg and Labendzinski, A., 1904, ii, 241) 2CuSO, = 
Cu + [Cu(SO,).]” and 2CuSO, = (Cu,SO,) + SO,”. The 
character of the processes at the electrodes would thus depend 
entirely on the velocities of formation and distribution of such 
complexes. This hypothesis is justified in its application to many 
of the phenomena of aqueous solutions, but is inapplicable to the 
explanation of the cases of polarisation now considered, since the 
participation of the solvent must be regarded as completely proved. 
The second hypothesis assumes the course followed by the electrode 
processes to be determined by the speeds of formation and of 
decomposition of solvate compounds in the formation of which 
either the alcohol and the water together or the alcohol alone take 
part, 

The phenomena of passivity, that is, the polarisation of the 
electrodes on electrolysis and the passivification of the equilibrium 
potentials of the same metals, are not in direct interdependence. 
It is found, indeed, that metals which are strongly polarised on 
electrolysis sometimes give active potentials. The latter are 
rendered passive principally as the result of the formation, under 
the influence of coupled oxidising processes, on the surface of the 
electrodes of a coating of oxide compounds, which probably include 
molecules of the solvent in their composition. T. 


Hydrogen and Hydroxyl Ion Activities of Solutions of 
Hydrochloric Acid, and of Sodium and Potassium Hydroxides 
in the Presence of Neutral Salts. Hersertr 8. Harnep (J. Amer, 
Chem, Soc., 1915, 3'7, 2460—2482).—The #.M.F. of cells of the type 


Hg | HgCl | N-KCI | sat KCl | HCI(0-1N),MX | H,, 


has been measured with the object of determining the influence 
of the neutral salt MX on the hydrogen ion concentration. The 
neutral salts used were potassium chloride, sodium chloride, barium 
chloride, strontium chloride, calcium chloride, lithium chloride, and 
sodium bromide. A series of measurements was also made in 
which MX was replaced by mannitol. A similar series of measure- 
ments was made with cells of the type 


Hg | HgCl | N-KC! | sat KCI | NaOH(0-1N),MX | H, 
Hg | HgCl | N-KC1 | sat KCl | KOH(0-1N),MX | H, 


and in these cases the neutral salt MX was potassium chloride, 
sodium chloride, or lithium chloride. 

It is shown that the hydrogen ion activity and concentration in 
0°1N-hydrochloric acid solution are increased by the addition of the 
above-mentioned neutral salts. The hydroxyl ion activity and con- 
centration in 0°1N-solutions of sodium and potassium hydroxide 
solutions are also increased. In the case of hydrochloric acid, the 
increase in activity does not vary much with the different salts, 
but in the case of sodium and potassium hydroxides this is not the 
case, The fact that sodium bromide produces the same effect on 
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the hydrogen ion activity of hydrochloric acid solutions as does 
sodium chloride has been shown to be in accord with the law of 
mass action. A solution of 0°1N-hydrochloric acid has its hydrogen 
ion concentration increased from 0°092 to 0°1765 by the presence of 
3N-potassium chloride. This points to the conclusion that the solu- 
tion acts as though it were contracting or that the volume of the 
solution has decreased. J. F. 8. 


Galvanic Cells of Lead Isotopes. G. von Hevesy and F. 
Panetu (Monatsh., 1915, 36, 795—803).—The E.M.F’. of cells of the 
following composition has been investigated : 


i. (Pt) | PbO, | Ra-G(NO,),,HNO,,Ra-GO, | Comparison electrode. 
ii. (Pt) | Ra-GO, | Pb(NO,),10-°N,HNO,,10~8N, PbO,(sat) | Com- 
parison electrode. 
iii. (Pt) | Ra-GO, | Ra-G(NO,),10-°N,HNO,,10~3N,Ra-GO,(sat) | 
Comparison electrode. 
It is shown from the results that lead nitrate may be substituted 
by an equally concentrated solution of radium-G nitrate without 
changing the #.M.F. of a cell of the type PbO,|Pb(NO,),|com- 
parison electrode by more than 10 micro-volts. Consequently, it 
follows that radium-G and lead are electrochemically interchange- 
able to within the limits of the experimental error. 
The cell 
(Pt) | PbO, | Pb(NO,),10-3N,HNO,10-3N,PbO,(sat) | 
Ra-G(NO,),10"3N,HNO,10-3N,Ra-GO,(sat) | Ra-GO, | (Pt), 
was also investigated, and shown to have an #.M.F. of about 
10 micro-volts. This experiment shows the similarity, to within 
this figure, of the electrode potentials of lead and radium-G. In 
the above cell it has been assumed that the liquid contact potentials 
are negligible. Direct experiments to measure the value of the 
contact potential Pb(NO ;),|Ra-G(NO,), show that its value is less 
than 1 micro-volt. J. F.S. 


Uranous-uranyl Photo-clectric Cells. G. Trimprer (Zeitsch. 
physikal Chem., 1915, 90, 385—457).—The single potentials of the 
elements Pt/U'Y/U™! have been measured for solutions of various 
concentrations with both illuminated and dark electrodes. The 
platinum electrodes were both platinised and bright. The measure- 
ments were made by the compensation method, whilst a current of 
5°4x 10-9 amperes was drawn from the cells. It is shown that 
such photo-electric elements behave in the same way as ordinary 
elements when current is withdrawn, and that the Becquerel effect 
observed is due to the uranyl salt. In these cases the Becquerel 
effect is the result of a volume effect of the light in the uranium 
salt solution. The displacement of the potential in light is 
dependent on the chemical condition of the electrode, that is, it 
depends on the nature of the potential in the absence of light. 
There is no reversible displacement of the potential in light of a 
system UY +2A"=U'+2A"+1, although many substances (A) or 
their ions are capable of exerting strong influence on the displace- 

1* 
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ment of the potential in light, of the nature that these displace- 
ments are decreased by small quantities of these substances, and 
under some conditions they even change the sign of the potential. 
There are, consequently, systems with negative and positive effects 
depending on the composition of the system. The negative effect 
is weakened by the presence of iodine, hydriodic acid, vanadium 
sulphate, vanadyl sulphate, hydrochloric acid, ferric sulphate, and 
ferrous sulphate. The positive effect is weakened by the presence 
of sulphur dioxide, uranous sulphate, and oxalic acid. All the 
substances which have a weakening action on the positive or 
negative Becquerel effect also reduce the fluorescence of uranyl 
sulphate solutions. The fluorescence of these solutions is also 
decreased by an increase in the temperature. The author evolves 
a theory to explain the Becquerel effect in uranium salts. The 
displacement of the potential is regarded as being due to variations 
in the dark potential which are brought about by the occurrence 
of reactions which produce other potentials. Thus the negative 
Becquerel effect is attributed to the formation of quinquevalent 
uranium and the negative effect to the presence of octavalent 
uranium in the illuminated region. Both these higher stages of 
oxidation are regarded as being formed by the action of light on 
the uranyl salt. Illuminated uranyl salts act in the same way as 
non-illuminated uranyl salts with other oxidisable and reducible 
substances, and these reactions occasion the observed weakening of 
the positive or negative Becquerel effect. Direct reversion of the 
uranyl ion, which has been illuminated, in the dark occurs with 
the emission of fluorescence. All chemical reactions of illuminated 
uranyl salts weaken the fluorescence. The oxidation of organic 
acids effected by uranyl salts is regarded as a special case of such 
reactions. J. F. S. 


Thermo-electromotive Force of Certain Iron Alloys. T. 8. 
Fuuier (Trans. Amer. Electrochem. Soc., 1915, 27, 241—251).— 
Swedish iron is melted in an aluminium crucible with alumino- 
thermic chromium and manganese, and commercially pure nickel 
and cobalt. The metals are melted in a vacuum or in hydrogen, 
and are well stirred and then allowed to cool in the crucible. The 
thermo-2.M.F. is measured against copper after the ingot has been 
forged and drawn down to wire. When the hot junction is at 
100° and the cold at 0°, iron—nickel alloys with more than 5% of 
nickel are negative to copper, the curve showing a sharp cusp just 
above 90% of nickel. Iron-chromium alloys up to 30% of chromium 
are all positive. Iron—cobalt alloys become negative with 5% of 
chromium. Some ternary alloys of the iron—nickel_-chromium and 
iron—nickel—manganese series have also been examined and plotted, 
but the data are very scanty. C. H. D. 


Electro-deposition of Smooth, Solid Lead from Lead Nitrate 
Solutions. Frank C. Marners and Asa McKinney (Trans. Amer. 
Electrochem. Soc., 1915, 2'7, 131—140).—Lead is usually deposited 
from nitrate solutions as loose crystals. The addition of various 
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colloids has been tried, but in almost all cases without effect on 
the deposit. The gummy residue from Curagao aloes, obtained in 
the manufacture of aloin, has been used with success in solutions 
of lead acetate, lactate, and formate (A., 1915, ii, 40), and is also 
found to have the required effect in nitrate solutions. The most 
suitable electrolyte contains 10% of lead nitrate, 2°5 to 5% of 
acetic acid, and 1% of aloes residue. When a current density of 
04 ampere per sq. dem. is used, the deposit is smooth and coherent. 


It is not possible to use nitric acid in place of acetic acid. 
C. H. D. 


Transport Number of Ferrous Ions in Solutions of Ferrous 
Chloride. (Mme.) A. Srepyiczka-Marinkovié (Monatsh., 1915, 36, 
831—843).—The transport number of the ferrous ion in solutions 
of ferrous chloride has been determined for the concentrations 
0-988, 0°494N, and 0-172N. The solutions contained hydrochloric 
acid of various concentrations for the purpose of repressing 
hydrolysis. The following values are found for the solutions 
respectively: 0°300+0°003, 0°3264+0°005, and 0°375+0°006. The 
transport number for infinite dilution is extrapolated and found 
to be 0°414. The mobility of the ferrous ion is calculated to be 
39 in the solution 0°172N and 46 in a solution of infinite dilution. 
From these figures it is shown that the hydration of the ferrous 
ion is 60 molecules of water and that of the chlorine ion 21 mole- 
cules of water. J. F. 8. 


Transport Number of the Ferric Ion in Ferric Chloride 
Solutions. K. Hopreartner (Monatsh., 1915, 36, 751—769).— 
The transport number of the ferric ion has been determined in 
solutions of ferric chloride of concentrations 1°242N, 0°444N, and 
0°137N. The solutions contained hydrochloric acid of various con- 
centrations, which was added for the purpose of repressing the 
hydrolysis. The following mean values have been obtained: 
0°292+0°004, 0°359+0°003, and 0°384+0°003 for the three con- 
centrations respectively. From these values the value for infinite 
dilution is extrapolated and found to be 0°396. The mobility 
calculated from the above data at 18° is found to be approxi- 
mately 43, a value somewhat smaller than the value found by 
Marinkovié (preceding abstract) for the ferrous ion. This relation- 
ship between the mobilities of the two ions is in accord with 
Hevesy’s theory (Jahrb. Radioaktiy Elektronik, 1914, 11, 419). 
Calculations of the amount of hydration of the ions by Riesenfeld’s 
formula show that the ferric ion is less hydrated than the ferrous 
ion. From this result it is deduced that either the hydration 
alone is not determinative of the mobility, or the experimental 
conditions of the present work render the Riesenfeld formula in- 
applicable in the present case. J.F. S. 


Magneto-chemistry of Internally Complex Compounds. 
J. Lirscnirz and Ernst Rosensoum (Zeitsch. Elektrochem., 1915, 21, 
499—-501)—-A number of examples of substances in which sub- 
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sidiary valencies are active are quoted to show that the deter- 
mination of the magnetic susceptibility of these substances furnishes 
a ready means of detecting the activity of subsidiary valencies. 
The following types of substances are shown to have susceptibilities 
which are very different for the various isomerides: chromo- 
isomerides, conjugated alkali and alkaline earth salts, and non- 
electrolytes, such as the aminocrotonic esters. It is shown that 
the magnetic method of deciding structure in cases of this kind is 
superior to the absorption spectrum and conductivity methods, 
since the measurements can be effected with the solid substances, 
and the disturbing influence of the solvent is consequently avoided. 
J. F. 8. 


The Thermal Conductivity of Refractories. Boyp DupLry 
(Trans. Amer. Electrochem. Soc., 1915, 2'7, 285—337).—The con- 
ductivity is measured by heating one side of a wall built up of the 
material to be tested, a water calorimeter being in contact with 
the opposite face. The temperature of the heated face is deter- 
mined by means of thermo-couples, and the flow of heat by regu- 
lating the flow of water through the calorimeter and measuring the 
rise of temperature. Magnesite brick has about three times the 
conductivity of silica brick at 1000°. The surface drop of tempera- 
ture, which is of importance in some furnaces, is neglected in this 
method of experiment. C. H. D. 


Specific Heat at Low Temperatures. II. Specific Heat of 
Copper between 14° and 90° (Absolute). W.H. Kexsom and 
H. Kameriinen Onnes (Proc. K. Akad. Wetensch. Amsterdam, 1915, 
18, 484—493. Compare A., 1915, ii, 83).—In consequence of 
improvements in the experimental arrangement, further measure- 
ments have been made of the specific heat of copper at low tempera- 
tures. The atomic heat rises from 0°0396 at a mean temperature 
of 14°51° to 0°1155 at 20°19° (mean), 0°234 at 25°37° (mean), and 
0°870 at 40°22° (mean). When compared with the atomic heat 
values calculated from the equation C,=7®° it is found that the 
atomic heat decreases with falling temperature more rapidly than it 
should do according to Debye’s law. H. M. D. 


Dulong and Petit’s Law. Srerano Paceiiani (Gazzetta, 1915, 
45, ii, 317—327).—On the basis of either the Maxwell-Boltzmann 
kinetic theory of specific heat or Einstein’s formula for the atomic 
heat, the author shows that the temperatures at which different 
elements begin to diverge from Dulong and Petit’s law fall as the 
atomic coefficients increase, and that, in general, the temperatures 
at which elements exhibit the same atomic heat fall as the coeffi- 
cients become larger. At low temperatures, where the specific 
heats are small, the values of the atomic heats of the various 
elements at one and the same temperature tend to increase with 
the atomic coefficients, that is, with the number of negative elec- 
trons. This is, however, not the case at other temperatures, for 
instance, at those near the temperature at which Dulong and 
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Petit’s law holds. The atomic heat varies only between 0 and 
9, and for lead, with the high atomic coefficient 207, its maximum 
value is 7°4, whilst for lithium, with the atomic coefficient 7, it 
scarcely reaches 7. These facts confirm the conclusion, deduced 
from the laws of dispersion, that the free electrons do not contri- 
bute to the specific heat. 

These results and those obtained previously (A., 1913, ii, 101) 
render increasingly evident the influence exerted on the physical 
properties of substances by the relative magnitudes of the masses 
of their atoms. zt. EP. 


Isothermals of Diatomic Substances and their Binary Mix- 
tures. XVIII. The Isothermal of Hydrogen at 20° from 
60 to 100 Atmcspheres. H. Kameriineu Onnes, C. A. CromMELIN, 
and (Miss) E. I. Sump (Proc. K. Akad. Wetensch. Amsterdam, 1915, 
18, 465—472. Compare A., 1915, ii, 143)—Measurements of the 
pressure-volume relations of hydrogen at 20° have shown that the 
value of pv can be represented very accurately by the equation 
pu =1'07261 + 0°0°65712D + 0°0512926D". Whereas the coefficient 
in the second term of this equation agrees quite well with the value 
expected on the basis of previous observations, the coefficient in the 
third term is much larger than would be anticipated by reference 
to earlier measurements. H. M. D. 


Isothermals of Monatomic Gases and of their Binary Mix- 
tures. XVII. Isothermals of Neon and Preliminary Deter- 
minations Concerning the Liquid Condition of Neon. H. 
KAMERLINGH Onnes and C. A. Cromme.in (Proc. K. Akad. Wetensch., 
Amsterdam, 1915, 18, 515—520).—The isothermals of neon have been 
measured over a considerable range of pressure at 20° and 0°, and 
over a small range of pressure at —182°6°, —200°1°, —208°1°, 
—213°1°, and —217°5°. For 20°, pv=1°0731+0°0951578D + 
0°0°82778D2, and for 0° pu=0°99986 + 0°0°41334D + 0°0511538D2. 
The vapour pressure of liquid neon increases from 32°35 cm. at 
— 248°67° (the triple point) to 81°62 cm. at —245°68°. The boiling 
point is —245°92°. D=1'204 at —245°88°, 1°248 at —248°51°. 

By a method involving a comparison of the isothermals with 
those of other gases, a preliminary estimate of the critical tem- 
perature has been made. The comparison with hydrogen and with 
oxygen gives 6,= — 231°, and that with argon — 228°. H. M. D. 


Experiments with Liquid Helium. The Measurement of 
very Low Temperatures. XXV. Determination of the 
Temperatures which are obtained with Liquid Helium, especi- 
ally in Connexion with Measurements of the Vapour Pressure 
of Helium. H. KameriincH Onnes and Sopuus Weser (Proc. K. 
Akad. Wetensch. Amsterdam, 1915, 18, 493 —507).—Helium thermo- 
meters suitable for the measurement of the lowest attainable tem- 
peratures are described, and the correction to be applied for 
thermal molecular pressure is discussed. The thermometers have 
been made use of in the measurement of the vapour pressure of 
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liquid helium with the following results: t=1°475° (absolute), 
p=0°415 cm.; 3°516°, 35°95; 4°205°, 75°75; 4°90°, 132°9; 5°16°, 
166°8. The interpolation formula log p=3°7290—7:978/T— 
0°13628 / 7? + 4°3634/T7° represents the results moderately well. It 
was not found possible to bring the data into agreement with 
Nernst’s vapour-pressure formula. H. M. D. 


Methods and Apparatus used in the Cryogenic Laboratory. 
XVI. The Neon Cycle. H. Kamertincn Onnes (Proc. K. Acad. 
Wetensch. Amsterdam, 1915, 18, 507—515).—Temperatures between 
14° and 20° (absolute) are readily attained by means of liquid 
hydrogen, between 55° and 90° by means of liquid oxygen. The 
intermediate range (20—55°) is of great importance in connexion 
with low temperature work, and a form of apparatus, consisting of 
liquefier and cryostat, is described, by means of which temperatures 
between 20° and 27° can be produced by the use of liquid helium. 
By the use of a pressure-cryostat it is probable that the liquid 
helium range of temperature can be extended up to 34° (absolute). 

H. M. D. 


Molecular Attraction. XII. J. E. Mirus (J. Physical Chem., 
1915, 19, 650—659. Compare A., 1915, ii, 315, and earlier 
papers).—A theoretical paper, in which it is shown that the per- 
sistent exact, or very approximate, truth of the relationship 
dP/P=dT/T in many circumstances suggests that the relation 
may be always true for constant volume and for phase change 
equilibrium conditions, that is, in the case where P indicates the 
numerical sum of the internal and external pressures. A general 
discussion is entered into concerning deductions made in previous 
papers. The following new relationship is derived: The amount of 
energy retained by a system of n particles forming a stable system 
under the action of the molecular attractive force is equal to the 
amount of energy given out by these particles in coming into the 
system from an infinite distance. This relationship is affected by 
temperature in a manner not yet understood. J. F. 8S. 


Vapour Pressure of Toallium Amalgame. Jor, H. HILDEBRAND 
and Ermon Dwient Eastman (J. Amer. Chem. Soc., 1915, 37, 
2452—2459).—A series of vapour-pressure determinations of thal- 
lium amalgams has been carried out at temperatures from 329° 
to 324°. The composition of the amalgams varied from 1°673 parts 
of thallium to 36°408 parts of mercury to 7°221 of thallium to 
1°796 parts of mercury, that is, from 22°1 to 0°253 molecules 
of mercury to 1 molecule of thallium. The method of determina- 
tion is the same as that previously adopted in the case of bismuth 
amalgams (A., 1914, ii, 800). It is shown that the relative vapour 
pressures of the amalgams are always less than those calculated by 
the Raoult law. The existence of the compound TlHg, is discussed 
in connexion with the vapour-pressure measurements and also in 
connexion with #7.M.F. measurements of thallium amalgams previ- 
ously published (A., 1910, ii, 384) by Richards and ba ‘ 
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The Heats of Equilibrium and the Law of Saturated Solu- 
tions. ALBert CoLson (Compt. rend., 1915, 161, 586—589).— 
The author has determined the molecular heats of addition, A, for 
some four salts, and in the case of sodium chloride has made the 
; determinations over a range of temperatures. The, difference 
between the molecular heat of saturation, Z, and the molecular 
heat of addition, A, gives the molecular heat of equilibrium, p, at 
the given temperature. The values obtained are: 


A (cal.). LT (cal.). p (cal.). Temp. 


Sodium chloride-............ — 153 —448 — 295 21°5° 
Potassium nitrate ......... — 1257 —7145 — 5888 13°5° 
Potassium chloride......... —740 — 4082 — 3342 6°5° 
Ammonium chloride ...... —128 — 3576 — 3446 23°0° 

In the case of sodium chloride the variations with temperature 

are: 

I saseessee 31°5° =. 27°6° 21°5° 17°4° 13°5° 6°85° 0° 

A (cal.)... 0 -—622 -—153 —2214 -—296 -—388 —8S50l 

p (cal.)... — — — 293 a a= — 85 +16 


The heat of equilibrium thus changes sign at a temperature 
near 0°. Since there is no correlative variation in the solubility 
of sodium chloride, this is an indication that the formula 
i.dC/C =500pdT/T?, governing the heat of equilibrium, is not 
in agreement with the experimental results for sodium chloride. 

W. G. 


Volume and Heat. G. A. Hagemann (Zeitsch. Elektrochem., 
1915, 21, 493—495).—A theoretical paper, in which the author, 
reasoning from volume and heat changes which occur in (1) the 
formation of calcium hydride, (2) water, and (3) hydrogen per- 
oxide, deduces that there is an exact connexion between the 
volume of the atom and its energy. It is shown that in calcium 
hydride the hydrogen atom has decreased so much in volume 
owing to its loss of energy in the formation of this compound that 
it has become small enough to exist in the volume of the calcium 
atom. The state of aggregation of water is held to be due to a 
considerable energy exchange, and the oxygen in hydrogen 
peroxide is present as ozone. J. F. S. 


Determination of the Affinity of the Reaction: KCIO,+ 
Nal=KI+NaClO,. E. Goénrevpere (K. Danske Videnskab, Selskab. 
Forhand., 1915, Nos. 3—4, 241-—-254).—A continuation of the work 
of Bronsted on the affinity of chemical processes (A., 1913, ii, 295). 
It is shown that the affinity of the double decomposition KCI1O, + 
NaIl=KI+NaClO, can be determined from a knowledge of the 
vapour pressure (p,) at the transformation temperature of the 
system containing all four salts in equilibrium with the saturated 
solution, and of the vapour pressure (p,) of the system NaI,2H,O + 
Nal at the same temperature, the affinity (A) being given by the 
expression A =2RT log, (p,/ py»). 

By dilatometric and other methods the transformation tempera- 
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ture was found to be 29°80°. The vapour pressures were measured 
in a special apparatus, and found to be p,=9°52 and p,=3°59 cm. 
of bromonaphthalene, from which the affinity of the above reaction 
is calculated to be 1170 cal. (at 30°). It is calculated that the 
affinity at 100° will then be 1070 cal., which is in good agreement 
with Brénsted’s value of 1050 cal. T. S. P. 


[Electrical] Conductivity and Viscosity of Some Rubidium 
and Ammonium Salts in Ternary Mixtures of Glycerol, Acetone, 
and Water at 15°, 25°, and 35°. P. B. Davis, W.S8. Purnam, and 
Harry C. Jones (Zeitsch. physikal. Chem., 1915, 90, 481 —509).— 
The viscosity and electrical conductivity of solutions of ammonium 
and rubidium bromides and iodides have been determined at a 
series of concentrations in ternary mixtures of glycerol, acetone, 
and water of various compositions. From the viscosity values the 
fluidity and temperature-coefficient have been calculated. The 
temperature-coefficient of the electrical conductivity has also been 
calculated. The conductivity values indicate that water and 
acetone act as dissociating media toward glycerol. The decrease of 
the dissociation of an associated liquid by another liquid in a 
ternary mixture is much greater than in a binary mixture, and 
this occasions a decrease in the values of the conductivity and 
viscosity. Consideration of the fluidity of glycerol, acetone, and 
water in connexion with the hypotheses of Dutoit and Aston and 
of Thompson and Nernst, offers an explanation of the difference 
between the conductivity and fluidity curves of the ternary mix- 
tures. The temperature-coefficients of the fluidity are larger than 
those of the conductivity, as in the case of binary mixtures. The 
difference is probably due to the formation of solvates. The mini- 
mum observed in many of the conductivity curves can be deduced 
from the fluidity of the solutions. A polymerisation of the salts 
by acetone possibly explains the changes in the fluidity which 
cause the minima in the conductivity and viscosity curves. The 
values of the conductivity and fluidity, of the solvents containing 
the largest quantity of glycerol, are smaller than those calculated 
from the mean, and more so than the corresponding values of any 
other mixture of these three substances. The temperature-coeffi- 
cients of the conductivity agree approximately with those calcu- 
lated. The fluidity is shown to be the most determinative factor 
in the conductivity value. J. F. 8. 


Viscosity of Ethyl Ether near the Critical Temperature. 
A. L. Crarx (Trans. Roy. Soc. Canada, 1915. 9, 43—67).—The 
author has measured the damping effect on the oscillations of a 
gold cylinder suspended in ether in a sealed tube at different 
temperatures up to and above its critical temperature. The 
apparatus used consisted of two cylindrical vertical glass tubes 
connected near their top by a narrow glass tube, a golden cylinder 
being suspended in one limb. Into this apparatus carefully puri- 
fied ether was distilled, the necessary precautions being taken to 
prevent the occlusion of air in the ether. An electrical heating 
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arrangement was used, capable of keeping the temperature constant 
over a range from 30° to 300°. Determinations were made of the 
logarithmic decrement with the cylinder immersed in the liquid 
for a number of temperatures up to and beyond the critical tem- 
perature, and then for falling temperatures down to the critical 
temperature again. The same thing was done with the cylinder 
immersed in the vapour. Changes with time were studied by main- 
taining the temperature constant within a few hundredths of a 
degree with the cylinder in the liquid at different temperatures 
near the critical temperature. The same observations were made 
with the cylinder in the vapour. 

With the cylinder in the liquid side of the tube the logarithmic 
decrement of the oscillations decreases with rising temperature, 
reaching a minimum near the critical temperature and then rising 
rapidly with the temperature. With the cylinder in the vapour 
there is a steady rise in the decrement, which gradually becomes 
more rapid as the critical temperature is reached, and more rapid 
when it is passed. When the tube is maintained at constant tem- 
perature above and near the critical temperature the liquid side 
shows a decrease in the logarithmic decrement. The same is true 
for constant temperature below the critical temperature. On the 
vapour side under constant temperature there is first an increase 
and then a decrease in the decrement near the critical temperature. 
Above the critical temperature the decrement curve for falling 
temperatures is slightly below that for rising temperatures on the 
vapour side. The difference is very slight. 

The results obtained may be partly explained on the grounds of 
diffusion of the denser part of the substance from the liquid side 
to the vapour side. This difference in density between the two 
sides may be equalised by heating to a much higher temperature 
or by maintaining at constant temperature near the critical tem- 
perature for a long time. Diffusion alone does not appear, how- 
ever, to account for all the changes found. There are apparently 
real changes in the nature of the substance near the critical tem- 
perature, these changes being slow, and equilibrium only being 
reached after a considerable lapse of time. In explaining these 
changes, which he finds to be most decided at 194°, the author is 
inclined to agree with the views of Traube (A., 1902, ii, 537) and 
de Heen as to the existence of liquid molecules and vapour mole- 
cules, the former being congeries of the latter, and producing them 
by disintegration. W. G. 


Adsorption. XII. Principle of the Mobility of Water in 
Adsorption Compounds. A. V. Raxovski (J. Russ. Phys. Chem. 
Soc., 1915, 47, 1326—1329. Compare A.. 1915, ii, 235).—After 
filtration, ferric, chromium, and alfiminium hydroxides contain 
about 90—-95% of water, most of which evaporates at constant rate 
under constant external conditions. As drying proceeds, these 
gels develop many cracks, which greatly increase the surface, but 
do not affect the rapidity with which the evaporation of the water 
proceeds, This fact is explained by the very marked mobility of 
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water in gels, which are adsorption compounds (compare van 
Bemmelen, “Die Absorption,” 1910; Léwenstein, A., 1909, ii, 
736). In order to contrast this mobility with the far lower one 
of water in an ordinary solution, the author has exposed (1) moist 
potato starch, and (2) aqueous sulphuric acid of vapour pressure 
15 mm. at 19°, in desiccators in which the pressure of aqueous 
vapour was maintained at 9, 11, 9, etc., mm. during successive 
periods of twenty-four hours, the temperature being 19° through- 
out. The course followed by the change in the water-content in 
each case is in accord with the theoretical deductions of Duhem 
(A., 1900, ii, 338). T. H. P. 


The Effects of Certain Electrolytes and Lipoid Solvents on 
the Osmotic Pressures and Viscosities of Lecithin Suspensions. 
Aprian Tuomas (J. Biol. Chem., 1915, 23, 359—376) —The osmotic 
pressure of lecithin emulsions was measured in celloidin bags by 
Lillie’s method in the presence of various electrolytes. The pres- 
sures indicated were small. [Electrolytes decrease the osmotic 
pressure in the following order, the first-named having the greatest 
effect: hydrogen chloride, sodium iodide, sodium bromide, sodium 
chloride, sodium hydroxide. Electrolytes also decrease the viscosity 
of lecithin suspensions. Lipoid solvents, on the other hand, gener- 
ally increase both the osmotic pressure and viscosity. S. B. 8. 


Colloidal Clay. Paut Enrenserc and Guy Given (Kolloid 
Zeitsch., 1915, 17, 33—37).—Experiments are described which are 
said to support the view that clay gives a true colloidal solution 
in contact with water. Centrifuging for half an hour at the rate 
of 2000 revolutions a minute produced no appreciable segregation. 
Ultramicroscopic measurements showed that the average diameter 
of the colloidal particles was about 140 pu. H. M. D. 


Vapour Pressure of Gelatin-Water Mixtures. Kurr Gerike 
(Kolloid Zeitsch., 1915, 17, 78—104).—Comparative measurements 
have been made of the vapour pressures of water and of gelatin— 
water mixtures in sol and gel form. The sols were examined by 
the short barometer tube method, and to get over the difficulties 
associated with local changes at the surface of the gels, a kinetic 
method has been worked out, in which the gels were subjected to 
the action of a current of air containing known quantities of water- 
vapour, and from the observed changes in the gels the equilibrium 
partial pressure could be derived. 

The gelation sols have a slightly lower vapour pressure than 
pure water. The difference is very small, and increases very slightly 
with increasing concentration of the gelatin in the sol. The vapour 
pressure of solutions of potassium bromide is increased on the 
addition of gelatin. In these circumstances sodium chloride solu- 
tions show a diminution in the vapour pressure, whilst lithium 
chloride and ammonium nitrate solutions show an effect. which varies 
according to the temperature. 

Gelatin gels show a slight lowering of the vapour pressure as 


GENERAL AND PHYSICAL CHEMISTRY. ii. 19 


compared with pure water, and the concentration of the gel is of 
little importance below 70% of gelatin. For gels containing more 
than this the vapour pressure is much lower, and there appears 
to be a further jump in the vapour-pressure curve when the concen- 
tration of the gelatin reaches about 94%. 

Experiments are also described which have a close connexion 
with the observation made by von Schroeder (A., 1903, ii, 721) 
that gelatin which has taken up a maximum amount of water by 
direct contact with the liquid gives off a relatively large proportion 
of this when it is exposed to the saturated: vapour at the same 
temperature. Cellulose (blotting-paper) when treated in the same 
manner takes up a further quantity of water in contact with the 
saturated vapour. If, however, the cellulose is dissolved in am- 
moniacal cupric oxide and reprecipitated, it behaves like gelatin. 
Conversely, when the surface of gelatin (after swelling in water) 
is roughened, it is found that it loses water much less readily 
on contact with saturated water-vapour. These observations show 
that the nature of the surface of the swollen protein has consider- 
able influence on its behaviour in an atmosphere of water-vapour. 

It is suggested that the swollen gel is under the influence of 
external pressure, which causes water to exude at the surface when 
the gel is suspended in the vapour. If the surface is smooth, then 
small drops of water are formed, which evaporate, but if the 
surface is rough, then the exuded water is distributed in the system 
of capillary depressions, and in these circumstances evaporation 
does not take place in the saturated vapour. H. M. D. 


Non., Uni-, and Bi-variant Equilibria. II. F. A. H. Scureine- 
MAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1915, 18, 531—542. 
Compare A., 1915, ii, 619)—A further theoretical discussion of 
various types of pressure-temperature diagrams, in which it is 
shown that these may be divided into three groups. The equili- 
brium in the system KC1,CuCl,,H,O is examined in detail from the 
point of view of this subdivision of ternary systems. H. M. D. 


The So-called “ Lever Law” in the Theory of Phases and in 
Metallography, and an Italian Work of 1788. G. Bruni 
(Gazzetta, 1915, 45, ii, 180—186).—What is virtually the “lever 
law” of metallography was published in a paper read by P. Barca 
before the Accademia di Scienze e Lettere in Padova in 1788. 

ae © XS 


Thermo.isomerisation of Naphthalinic Acid [1:2:4-Hydroxy- 
naphthaquinone]. VI. O. Minter (J. Russ. Phys. Chem. Soc., 
1915, 47, 1536—1543).—The author’s previous results (A., 1913, 


Oo O i, 877) showed that the depend- 
: ency of the transformation 
(7 NH, > (\/N:NE (annexed formula) on the 


L Aw if oe ea temperature is expressed by 


“s the linear formula a(7-—T"), 
NH NH, where a is a coefficient in- 


dependent of the temperature but varying with the concentration, 
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T is the temperature of the experiment, and 71 the lower tempera- 
ture of the transformation. Similar investigations have now been 
made on the interconversion of a- and 8-hydroxynaphthaquinones 
(annexed formula). 

The hydroxynaphthaquinone was first converted, at the three 
temperatures 20°, 40°, and 94°, through the ammonium derivative 


O O into the three silver derivatives. 

The latter are of identical com- 

( me ‘ou — fos position, but are respectively pale 
es red, reddish-brown, and dark 

VY \7 ~~ brown, and as the yield of a-com- 
pound increases with rise of 

(a) (8.) temperature, it follows that the 


a-salt is darker than the B-salt. These silver compounds were then 
converted separately into the ethyl derivatives by treatment with 
ethyl iodide, and the a- and B-derivatives separated and estimated 
in each case. The results, calculated for 71:17 grams of the 
hydroxynaphthaquinone, which corresponds with 100 grams of di- 
iminonaphthol (loc. cit.), are as follows: 


Calculated 
Temp. a-Ether. B-Ether. a+ 8-Ethers. total. 
20° 6°44 76°19 82°63 82°71 
40° 12°21 70°22 82°43 -= 
94° 28°37 53°58 81°95 -- 


These values are in linear dependence on the temperature. If 
the original neutralisation of the hydroxynaphthaquinone with 
ammonia 1s carried out in 95% alcoholic instead of in aqueous solu- 
tion, the yields of the a- and B-ethers at 20° are changed from 6°44 
and 76°19 respectively to 17°40 and 65°21 respectively. T. H. P. 


Influence of Concentration on Isomerisation. VII. 0. 
Miter (J. Russ.. Phys. Chem. Soc., 1915, 47, 1544—1549. Compare 
preceding abstract)—According to Ostwald (“Lehrbuch allg. 
Chemie,” 2nd ed., 604), the equilibrium relations of two tautomeric 
forms in any solvent depend on the nature of the latter and on 
the temperature, but not on the dilution. The accuracy of this 
theoretical conclusion is, however, disproved by a number of ex- 
amples (compare Wislicenus, A., 1896, i, 552; Miller, A., 1911, i, 
308 ; Hantzsch, A., 1910, i, 811). In order to explain this apparent 
discord, the author makes use of the analogy between gaseous mole- 
cules and those in dilute solution in a solvent. The conclusion is 
arrived at that isomerisation is related inversely to the coefficient 
a of van der Waals’s equation: when the gravitational attraction 
between similar molecules is great, the isomerisation will be slight, 
and vice versa. Further, since a increases with the concentration, 
the relation between isomerisation, J, and the concentration, KX, 
will be J=1/K". The case of the transformation of amino-a- 
naphthaquinoneimide hydrochloride into 2-amino-a-naphthaquinone 
and 4-amino-8-naphthaquinone (compare A., 1911, i, 308) is con- 
sidered. The following table shows the relation at 66° between 
the concentration of the original hydrochloride in grams per 100 
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grams of water and the amount of 2-amino-a-naphthaquinone 
formed per 100 grams of the hydrochloride: 


Concentration Grams of 
of the 2-amino- 
hydrochloride. a-naphthaquinone. a-+be. 
4 12°19 8°94+3°16 x 1=12°10 
2 15°22 8°94+ 3°16 x 2=15°26 
1 18°30 8°94+3°16x 3=18°42 
0°5 21°38 8°944-3°16 x 4=21°58 


The values in the last column show that the yield of 2-amino-a- 
naphthaquinone increases in arithmetical progression as the con- 
centration of the amino-a-naphthaquinoneimide hydrochloride 
diminishes in geometrical progression. Since the total yield of the 
two aminonaphthaquinones is 70°75 grams, it can be readily calcu- 
lated that, when the concentration of the amino-a-naphthaquinone- 
imide hydrochloride at 66° is 1/65536 gram per 100 grams of 
water, the 2-amino-a-naphthaquinone alone is formed. 


a. a Ee 


Application of the Quantum Theory to Unimolecular 
Reactions. E. Bucn Anpersen (K. Danske Videnskab. Selskab. 
Forhand., 1915, Nos. 3—4, 225—240).—The following assumption is 
made. In order that a molecule may enter into reaction with other 
molecules it must have a definite kinetic energy of its own; the 
distribution of the energy must be in accordance with Planck’s law. 

Using the above assumption, the author deduces an expression 
for the connexion between the velocity of reaction and the tempera- 
ture in the case of unimolecular reactions, the expression containing 
the ordinary constants of the quantum theory. The expression is 
shown to be in agreement with the results of thermodynamics and 
with other deductions from the quantum theory. It was found to 
give a moderately good agreement between theory and experiment 
in the case of the hydrolysis of dibromosuccinic acid. T. 8. P. 


The Determination of the Concentration of Hydroxyl Ions. 
Francis Francis, Francis Henry Geake, and James WILLIAM RocHE 
(T., 1915, 107, 1651—1673. Compare T., 1912, 101, 2358; 1913, 
108, 1722).—The method employed for the measurement of the 
rate of decomposition of nitrosotriacetonamine under the catalytic 
influence of hydroxyl ions has been improved by operating at 
constant volume and measuring the pressure produced by the 
nitrogen evolved. The degree of accuracy attainable is appreciably 
greater than when the volume method is employed. Experiments 
have also been made with nitrosovinyl- and nitrosoisobutyl- 
diacetonamines. By the use of these substances, it has been possible 
to investigate hydroxyl ion concentrations between 0°05NV and 
0°35, a range which cannot be covered in experiments with 
nitrosotriacetonamine on account of the “drift” of the velocity 
coefficient. 

For hydroxyl ion concentrations not exceeding 0°15V when 
nitrosotriacetonamine is used, or 0°4N in the case of the diacetou- 
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amines, the velocity coefficient is proportional to the hydroxyl ion 
concentration. At higher concentrations, the velocity reaches a 
maximum and then falls. For a given concentration of hydroxyl 
ions there is, moreover, a marked difference between the velocities 
observed when sodium and potassium hydroxides are employed as 
catalysts. 

Neutral salts when added to dilute solutions of the alkali hydr- 
oxides reduce the catalytic activity to an extent which cannot be 
accounted for by the reduction in the ionisation of the bases. The 
data obtained with both potassium and sodium salts show that the 
influence of the added salts decreases in the series iodide, nitrate, 
bromide, chloride. In more concentrated solutions of the hydr- 
oxides, the relative influence of the nitrates becomes smaller. The 
neutral salt effect may be represented by the empirical equation 
2/m= KCl", in which z is the reduction in the hydroxyl ion con- 
centration produced by the addition of m mols. of salt per litre, C 
is the residual hydroxyl ion concentration, and K and n are 
constants. 

The observations of the authors are not explainable on the 
assumption that the catalytic effect is the result of simultaneous 
changes in which the hydroxyl ion and the non-ionised hydroxides 
play the part of catalysts. The salt effects are also opposed to the 
view that the addition of salts increases the ionising power of the 
solvent medium. It is probable that the phenomena of catalysis in 
concentrated solutions of the alkali hydroxides are complicated by 
a “salt” effect which resembles that produced by the addition of 
neutral salts. 

It seems possible that the reaction in concentrated solutions of 
alkali is determined by a preliminary combination between the 
base and the nitrosoamine, but no evidence in support of this view 
was obtained by conductivity measurements in dilute solutions of 
the hydroxides. H. M. D. 


Passivification of Iron by Nitric Acid. 8S. W. Youne and 
E:ron Marion Hoae (J. Physical Chem., 1915, 19, 617—649).—An 
extensive series of determinations have been carried out at 0°, 10°, 
and 20° on the rate of solution of iron in nitric acid 
(D 1°025—1°400). A few isolated experiments were also made at 
higher temperatures and with various specimens of iron. It is 
shown that the value of the velocity-constant decreases with in- 
creasing concentration of acid throughout the whole range of con- 
centrations. The decrease in the velocity is not uniform, but shows 
a rapid although not vertical drop in the velocity-constant at a 
concentration corresponding with D 1260. In acids of D 1°260 or 
greater the velocity-constant shows a decrease as the time over 
which the solution has been proceeding increases, that is, the rate 
of solution is rapid at first and falls off as the reaction continues. 
This is interpreted as a gradual development of passivity, which 
increases as the reaction proceeds. At D 1°260 progressive 
passivification therefore commences, and a rapid drop in the velocity- 
constant occurs. This point in the velocity curves the authors 
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term the “ passive break.” The passive break falls a little from 
0° to 10° and then rises continuously up to 100°. Passivifying 
acids, no matter how concentrated, bring about a slow but con- 
tinuous solution of iron. It is shown that nitrogen tetroxide pro- 
duces a passivity far greater than that produced by nitric acid 
when the dry gas is allowed to come into contact with the metal. 
This fact would seem to explain the facts that iron is only rendered 
passive by nitric acid which is either yellow or red in colour, whilst 
passive iron is rendered active by colourless nitric acid solutions. 
The general results seem to show that acids of such concentration 
that they yield nitrogen tetroxide when brought into contact with 
metals are capable of rendering metals passive, whilst those which 
do not evolve nitrogen tetroxide are unable to render metals 
passive, but rather render passive metals active. Acids of D 1°050 
lose their power of rendering passive iron active after repeated use, 
presumably on account of an accumulation of nitrogen tetroxide or 
nitrous acid in the solution. When nitrogen tetroxide is bubbled 
through nitric acid in which iron is normally active, it has the 
effect of producing passivity. A similar effect is produced by the 
addition of nitrites. When iron is passivified in nitrogen tetroxide, 
a considerable and easily weighable amount of peroxide is absorbed 
by the iron. On exposure of such passive iron to moist air, drops 
of acid liquid are formed on the surface of the metal. It is stated 
that mere traces of nitrogen tetroxide are capable of rendering 
iron passive, since all iron articles in a room become passive if a 
little of the gas is allowed to escape into the air. Nitric acid of 
D 1°250 causes passivity at 10° and 20°, but not at 0°; this is 
probably to be explained by the non-formation of nitrogen tetroxide 
at this temperature. The more dilute the passivifying acid the 
more persistent the passivification produced. This is thought to 
be due to the greater depth of penetration of the nitrogen tetroxide 
owing to the longer time required for the passivification to be pro- 
duced. From the experimental results it is deduced that the 
passive state is not a definite one, but that there are probably a 
number of degrees of passivity. The passive state seems to be the 
result of an equilibrium between iron and nitrogen tetroxide. Iron 
is capable of absorbing nitrogen tetroxide from any solution in 
which it is being produced, and the rate of reaction is thereby 
inhibited. The degree of inhibition will therefore be determined 
by the concentration of nitrogen tetroxide which it is itself capable 
of maintaining. Since iron passivified by dry nitrogen tetroxide 
is more persistently passive than that which is passivified in nitric 
acid, it seems probable that the amount of nitrogen tetroxide 
absorbed by iron from even very concentrated nitric acid is rela- 
tively quite small. The “passive break” is to be regarded as the 
point at which the reaction begins to develop relatively large 
amounts of nitrogen tetroxide. At concentrations below the 
“passive break” it seems probable that nitrogen tetroxide in 
decreasing amounts is still being developed, since the values for 
the velocity-constants continue to increase with dilution. The 
reason for the production of passivity by nitrogen tetroxide is not 
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entered into, but it is stated that there is no evidence of the 
production of a true gas film. J. F. S. 


The Velocity of Solution of Liquids in Caoutchouc. PavuL 
Bary (Compt. rend., 1915, 161, 589—591).—Using the values 
obtained by Flusin for the swelling of vulcanised rubber by 
different liquids (compare A., 1908, ii, 359) the author shows that 
these results can be correctly represented by the formula 
p=tp,/(A +t), where ¢ is the time in minutes, p, the value of p 
for saturation, A a constant depending on the liquid and the 
experimental conditions, and p the weight of liquid absorbed in 
unit weight of solution. The values of A and p, calculated for 
seventeen different liquids are tabulated, and it is found that the 
velocity of solution is given by the formula y= B(p,—p)’, which is 
comparable with the formula obtained by Noyes and Whitney for 
the solution of benzoic acid or lead chloride in water (compare A., 
1897, ii, 479). W. G. 


Certain Conditions of Oxidation of Organic Compounds by 
Permanganate. A. G. Doroscusvski and G. 8. Paviov (J. Russ. 
Phys. Chem. Soc , 1915, 47, 1313—1326. Compare A., 1915, ii, 
331).—Investigations have now been made on the coupled oxidation 
of further organic compounds by permanganate and ferrous oxide 
or other inductor. 

Both mannitol and glycerol are readily oxidised by perman- 
ganate in presence of a ferrous salt, increase of the proportion of 
the latter being accompanied by diminution of the induction 
factor ; ferric salts appear to be without influence on the oxidation. 
Similar results are obtained with dextrose, levulose, and sucrose. 
The induction factor in the case of levulose is greater than with 
dextrose, and the ratio increases with increase in the quantities of 
the two sugars. Thus, levulose is more readily oxidised than 
dextrose, and a solution of the mixed sugars, having virtually no 
optical rotation (+0°04°) was found to be decidedly dextrorotatory 
(+0°26°) after the oxidation had proceeded for some time, in spite 
of the dilution which takes place. Preliminary hydrolysis facili- 
tates the oxidation of sucrose, this fact being probably of import- 
ance in the animal organism, in which such hydrolysis always 
occurs; the oxidation of invert-sugar represents the summation of 
the oxidations of dextrose and levulose. 

Thus not only the higher alcohols, but also keto- and aldehydo- 
alcohols, are capable of oxidation by permanganate in conjunction 
with a ferrous salt; in general, however, the introduction into the 
alcohol molecule of a new chemical function lowers its capacity 
for coupled oxidation, and conversion of an alcohol into the corre- 
sponding acid may result in complete loss of such capacity. 

The action of oxalic acid or stannous chloride as inductor was 
also investigated in certain cases of oxidation by means of per- 
manganate. The presence of stannous chloride induces the oxida- 
tion of mannitol, glycerol, formic acid, etc., and also to some extent 
that of acetic and succinic acids, which are not oxidised in presence 
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of ferrous sulphate. It is possible that with each organic compound 
there exists a most active inductor for any given actor. 

As regards the influence of manganous sulphate, it is known 
that in other cases this salt acts sometimes as a positive and some- 
times as a negative catalyst. The latter function is clearly revealed 
in the oxidation of alcohols by permanganate and ferrous sulphate, 
this being either retarded or completely inhibited by the protect- 
ing action of manganous sulphate. This action appears to have a 
bearing on the character of the curves expressing the connexion 
between the induction factor (as ordinates) and the quantity of 
acceptor in the instances mentioned above. The fact that these 
curves tend to become parallel to the axis of abscisse may, indeed, 
depend largely on the fact that a continually diminishing amount 
of permanganate is used to oxidise the acceptor owing to the pro- 
tecting influence of the manganous sulphate which accumulates in 
the solution as the ferrous sulphate is oxidised. Further, when 
stannous chloride is employed as inductor, stannic chloride is found 
to exert a protecting action. Thus, in so far as the reactions 
investigated by the authors are concerned, the secondary products 
exert a protecting action, the result being somewhat similar to the 
principle which states that change in the constitution of a system 
is accompanied by processes resisting further change. 

The protecting action of manganous salts may explain the fact 
that alcohols, sugars, formic acid, and many other compounds are 
easily and completely oxidised by permanganate in an alkaline 
medium, but do not undergo oxidation in an acid medium, no 


manganous compounds being formed in solution in the former case. 
Zz, mF. 


A Laboratory Circulating Pump. Jonn Srantey Morean (T., 
1915, 107, 1710—1711).—An improvised form of circulating pump 
is described in which, by making use of the air-lift, an ordinary 
water-pump is made to furnish the required motive power ; it can be 
used for the supply of water from a thermostat to the jackets of 
polarimeters, barometers, or other forms of apparatus. H. M. D. 


A Safe Automatic Gas Seal for the Preservation of Reduced 
Solutions. Paut VerseeK (Chem Zett., 1915, 39, 840—841).— 
Carbon dioxide is generated in a small conical flask by the action 
on marble of dilute acid, which enters through a dropping funnel 
with a capillary sfem. This flask is connected with two others 
containing water which are in communication by means of a glass 
tube extending to the bottom of both flasks. Alterations of 
pressure will cause the water to pass over into one or other of the 
flasks, but the water seal will not thereby be broken. The third 
flask is joined through a distilling trap with the flask containing 
the reduced solution, and exit is given to the atmosphere from the 
latter through a screw clip. The apparatus is operated by opening 
this clip and the tap of the dropping funnel so that acid enters 
the flask containing the marbie, and carbon dioxide passes through 
all the flasks and displaces the air, The screw clip is then closed, 
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and the tap of the dropping-funnel being left open, the apparatus is 
left to itself. Alterations of pressure in the flask containing the 
reduced solution automatically equalise themselves either by expell- 
ing gas from the flask or by drawing more carbon dioxide in as 
required. Other gases may be used instead of carbon dioxide ; thus, 
for example, hydrogen by replacing the marble with zinc and the 
water seal in the central pair of flasks by a permanganate solution. 
The apparatus can also be employed for avoiding the danger of 
sucking back in saturating a liquid with a gas. 


An Apparatus for Evaporating Aqueous Extracts by Means 
of a Current of Air. T. B. Aupricn (J. Biol. Chem, 1915, 23, 
255—259).—The main feature of the apparatus consists in the 
employment of two pipes in the shape of an inverted U, one being 
enclosed within the other. The outer one terminates in the hood 
of a draught chamber, whereas the inner one is prolonged into the 
chamber itself, and terminates in two oblong movable orifices which 
can be adjusted so as to deliver a current of air over the surfaces 
of the liquid to be evaporated. This air current is supplied by a 
blower placed at the other end of the inner tube, and is heated by 
a gas burner placed in the end of the outer tube which is distal 
from its termination in the draught cupboard. By this arrange- 
ment the products of combustion of the burner can be kept separate 
from the warmed air used in the evaporation. The apparatus is 
figured in the text. S. B. 8. 


An Extraction Apparatus. A. A. Besson (Chem. Zeit., 1915, 
39, 860).—An extraction apparatus of simple construction is 
described, consisting of a flask having a long, wide neck with a 
constriction at the bottom on which rests an extraction thimble, 
leaving only a small annular space between it and the neck of the 
flask. The condenser, which is of the Storch type with internal 
cooling, fits closely into the neck just above the thimble. The 
whole apparatus is only 15—16 cm. high and can conveniently be 
weighed on an analytical balance. G. F. M. 


Apparatus fcr the Production of Gases. L. Berriaux (Ann. 
Chim, anal., 1915, 20, 239—240).—In the gas generator described 
the substance from which the gas is to be evolved is contained in 
a vessel provided with a delivery tube and a draw-off tap, and the 
acid or other solution is admitted through a tapped tube from an 
upper reservoir. A tube connects the upper parts of the lower 
vessel and the reservoir, and the upper part of the latter is in 
turn connected with a manometer which shows the pressure in the 
apparatus and also acts as a safety-valve. Various forms of the 
apparatus are illustrated. W. P.S. 
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Inorganic Chemistry. 


Chlorous Acid and Chlorites. G. Bruni and G. Levi (Gazzetta, 
1915, 45, ii, 161—179).—The authors have prepared various 
chlorites and investigated certain of their physical properties. The 
analogy between chlorites and nitrites is shown by the methods of 
preparation and by the existence of the compounds, AgClO,,NHsz, 
AgClO,,2NH;, and AgClO,,3NH;, which are similar to those 
formed from silver nitrite and ammonia. 

Barium chlorite may be obtained absolutely free from chloride 
by the action of a mixture of chlorine dioxide and carbon dioxide, 
free from chlorine, on barium peroxide suspended in hydrogen 
peroxide solution. The sodium salt may be obtained from barium 
chlorite and sodium sulphate, the liquid being evaporated in a 
vacuum at the ordinary temperature ; the ammonium and hydroxyl- 
amine salts are not obtainable in this way. The basic mercuric 
chlorite, 3Hg(ClO,).,HgO (?}, obtained from barium or potassium 
chlorite and mercuric nitrate, forms a bright red, crystalline pre- 
cipitate, and explodes when dried; the yellow, mercurous salt 
reddens in the air, and decomposes spontaneously on drying. 

A number of the known reactions for soluble chlorites have been 
confirmed, and the following new ones added. No precipitate with 
mercuric chloride; red precipitate with mercuric nitrate in neutral 
and not too dilute solution; with mercurous nitrate, a yellow pre- 
cipitate, becoming white with excess of the reagent; with neutral 
ferrous sulphate solution, a brownish-yellow coloration, and, in the 
hot, an ochre-yellow deposit and liberation of chlorous vapours; 
oxidation of potassium ferrocyanide to ferricyanide in acid 
solution ; brucine and diphenylamine show the same behaviour with 
chlorites as with chlorates ; with reagents for nitrous acid, chlorites 
slowly give colorations analogous to those given by nitrites, prob- 
ably owing to the oxidising action exerted. With concentrated 
sulphuric acid, solid chlorites deflagrate more energetically than 
the chlorates. 

Electrical conductivity measurements of potassium, silver, and 
barium chlorites give for the mobility of the ion ClO,’ at 25° the 
values 50°6—51°7, the mean being 51°0, which is less than that 
for the ion ClO,’ and less still than that for ClO,’. Similar 
measurements with sodium, potassium, and silver nitrites give the 
mean value 75°4 for the mobility of the ion NO,! at 25°, this being 
greater than that for the ion NO,’. Cryoscopic investigation of 
potassium chlorite in aqueous solutions gives the respective values 
0°930, 0°920, 0°935, and 0°959, for a with solutions containing 
1°0656 grams of the salt in 10, 15, 20, or 40 grams of water. 

The decomposition of barium chlorite was studied in the bomb 
calorimeter, and found to take place according to the equation 
Ba(CIO.). = BaCl, +20,+48°6 Cal. From this follows the equa- 
tions Ba+Cl,+20,=Ba(Cl10,),(solid) +1484 Cal., and BaCl,+ 
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20, = Ba(Cl0,),—48°6 Cal., Ba(ClO,).+O,=Ba(Cl0O3), +-22'8 Cal., 
and Ba(ClO;).+O,=Ba(C10,),-++30°2 Cal. Consequently, in com- 
pounds containing chlorine in different degrees of oxidation, the 
formation is the less endothermic or the more exothermic the 
higher the degree of oxidation. This apparently paradoxical intro- 
duction of successive atoms of oxygen with continually increasing 
energy is in agreement with Angeli’s observations on oxygenated 
nitrogen compounds (Rend, Accad. Lincei, 1894, [v], 3, i, 510). 
T. H. P 


Rhythmic Crvstallisation of Sulphur. Frirz Kéuter (Kolloid 
Zeitsch., 1915, 17, 10—11).—Micro-structures of rhythmic character 
are formed when thin layers of liquid sulphur are allowed to 
crystallise. These are illustrated by photographs. The author 
does not agree with the explanation given for the formation of 
these structures by von Fischer-Treuenfeld (A., 1915, ii, 553). In 
his opinion the rhythmic character of the crystallisation process is 
due to the rate of crystallisation exceeding the rate of diffusion. 
This is consistent with the fact that the phenomenon is readily 
shown in the crystallisation of viscous liquids. H. M. D. 


Internal Temperature of Sulphur Furnaces. SrTeFrano 
Paeiuiant (Ann. Chim. Applicata, 1915, 4, 268—270).—Reply to 
criticism, appearing in L’Jndustria (1915, No. 42, Milan), on the 
author’s work (A., 1915, ii, 766). T. H. P. 


Preparation of Thionyl Chloride and Sulphur Tetracbloride. 
Cuemiscue Faprik Buckau (D R.-P. 284935; from J. Soc. Chem. Ind., 
1915, 34, 1092).—Carbonyl chloride reacts with sulphur dioxide 
at temperatures above 200° with the formation of thionyl chloride 
and sulphur tetrachloride according to the equations: SO,+ 
COCI, =SOCI,+CO, and SO,+2COCI,=SCl,+2CO,. The first 
reaction predominates at lower temperatures and with excess of 
sulphur dioxide, and by suitable adjustment of conditions one or 
other of the reactions may be almost entirely excluded. The 
reactions are carried out by passing the gases over a heated contact 
substance, such as wood charcoal, and the carbonyl chloride may 
be partly or entirely replaced by a mixture of carbon monoxide 
and chlorine, or carbon monoxide and sulphuryl chloride may be 
employed. G. F. M. 


Action of Thionyl Chloride on Sulphides. H. B. Norru and 
C. B. Conover (J. Amer. Chem. Soc., 1915, 3'7, 2486—2490).—The 
action of thionyl chloride on the sulphides of zinc, cadmium, silver, 
arsenic, antimony, iron, copper, tin (stannic), and mercury has 
been studied. It is shown that a reaction occurs when the two 
substances are heated in a sealed tube at 150—200° for several 
days. In general, the reaction may be represented by the equation 
MS + 2SOCI, = MCI, +SO,+8,Cl, The case of ferrous sulphide 
presents a slight difference, for here an oxidation occurs, and ferric 
chloride is formed according to the equation 6FeS + 16SOCI,= 


6FeCl, + 8SO, + 78,Cl,. J. F. §, 
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Vapour-pressure Investigations of the Fusion Products of 
Iodine with suiphur, Silenium and Tellurium. Rosert Wricur 
(T., 1915, 107, 1527—1531).—A simple method is described for the 
measurement of the pressure of the iodine vapour in equilibrium 
with the solid products which result from the fusion of iodine with 
sulphur, selenium, and tellurium. Products which contain a large 
excess of iodine have in all three cases the same vapour pressure 
as pure iodine at the same temperature. With excess of sulphur 
and selenium, the same result was obtained, but with excess of 
tellurium, the iodine vapour pressure is very small up to 150°. The 
results show that in no case are solid solutions formed, that sulphur 
and selenium do not combine with iodine on fusion, but that 
tellurium forms a compound, Tel,. H. M. D. 


Metallographic Study of the System Tellurium-—Selenium. 
Yasukiyo Kimara (Mem. Coll. Sci. Kyoto, 1915, 1, 119—121).— 
Tellurium and selenium form two series of solid solutions. These 
meet at 95% Se and 130°, at which temperature the liquid and 
solid phases have the same composition. The two branches of the 
liquidus and solidus curves intersect at a sharp angle, suggesting 
a eutectic, but all the alloys are microscopically homogeneous. 
Whether a compound is formed at this point is undetermined. 

C. H. D. 


The Imide Character of Hydronitric Acid (Azvoimide). I. 
Synthesis of Azidoagithiocarbonic Acid. Fritz Sommer (Ber., 
1915, 48, 1833—1841).—Im accordance with its usual formulation 
as an imino-compound, azoimide behaves in the same manner 
as a secondary amine towards carbon disulphide; analogous 
to the formation of the compound NEt,"CS-SH,NHEt, from 
diethylamine and carbon disulphide, sodium azoimide and carbon 
disulphide react with formation of the sodium salt of azidodithio- 
carbonic acid, N,*CS-SNa. 

Sodium azidodithiocarbonate, N3°CS,Na,4H,0, is obtained by the 
interaction of carbon disulphide and an aqueous solution of sodium 
azoimide at 40—50°, a pale yellow solution being obtained, which 
yields colourless prisms on evaporation; the salt is fairly perman- 
ent if kept below 10° in a closed vessel. It explodes when heated, 
being more explosive in the anhydrous condition. 

The corresponding potassiwm salt, obtained in a similar manner, 
is a crystalline solid which explodes violently when pressed. The 
barium salt was also prepared, forming hexagonal tablets, 
(N,CS,),Ba,5H,O, which were comparable with the sodium salt in 
explosive nature, the anhydrous salt being somewhat more 
explosive. 

Salts of certain of the heavy metals were prepared by precipita- 
tion from solutions of the sodium salt. The fact that the colour of 
the products in some cases deviated from the usual colour of the 
salts of the metal and their occasional solubility in organic solvents, 
indicate that in common with the xanthic acids, azidodithio- 
carbonic acid tends to form complex salts of abnormal dissocia- 
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tion. Most of these salts of the heavy metals were exceedingly 
explosive. Silver salt, amorphous; cupric salt, yellow; mercuric 
salt, colourless crystals, soluble in ether, carbon disulphide, and 
ethyl acetate; mercurous salt, colourless ; lead salt, yellowish-white ; 
thallium salt, yellowish-white; cadmium salt, colourless needles ; 
bismuth salt, yellow; zinc salt, colourless. 

The addition of ferric chloride to the solution of the sodium salt, 
instead of effecting the precipitation of the ferric salt of the acid, 
caused oxidation to the disulphide, S,(CS-N3)., which separated in 
needles; a similar result was obtained with other oxidising agents. 
This compound is so explosive that even on warming in aqueous 
suspension a violent explosion may ensue. 

By treating the concentrated solution of sodium azidodithio- 
carbonate with hydrochloric acid it is possible to obtain free azido- 
dithiocarbonic acid; this by oxidation can be converted into the 
corresponding disulphide. Details of these compounds will be 
published later. D. ¥. T. 


Explosive Mixture of Phosphorus and Liquid Air. ARNALDO 
Piutti (Atti. R. Accad. Lincei, 1915, [v], 24, ii, 252—253).—Yellow 
phosphorus does not combine with liquid oxygen, but, after removal 
from the liquid, explodes with extreme violence if struck, touched 
with hot iron, or subjected to the action of an electric spark. This 
property is conferred on the phosphorus only by actual contact 
with the liquid oxygen. With highly compressed red phosphorus or 
with ordinary sulphur, no explosion occurs under the above condi- - 
tions, but the substance burns vigorously. tT. EL P. 


Fibrox. E. Weinrravus (Trans. Amer. Electrochem. Soc., 1915, 
27, 267—-284).—When silicon is heated in a graphite crucible at 
1400—1500° in a gas furnace, a small quantity of calcium fluoride 
being present, the crucible becomes filled in a few hours with a 
fibrous mass of silicon oxycarbide. After breaking away the slag 
and re-heating, a further quantity may be obtained. This material, 
known as fibrox, is made up of very fine, amorphous threads, some- 
times carrying minute beads of vitreous silica. It is formed by 
reactions in the state of vapour, and experiments in an electric 
furnace show that the presence of carbon dioxide is necessary. The 
density varies from 1°84 to 2°2, increasing with the percentage of 
silicon. The apparent density of the fibrous mass is only 
0°0025—0°0030, or 2°5—3°0 grams per litre. The thermal resist- 
ance in the loosely packed condition is very high, but diminishes 
with rising temperature. C. H. D. 


The Temperature of Reaction between Acheson Graphite 
and Magnesia. O. L. Kowatke and D.S. Grenrewt (Trans. Amer. 
Electrochem. Soc., 1915, 2'7, 221—239. Compare Slade, T., 1908, 93, 
327; Lebeau, A., 1907, ii, 460).—When electrically fused mag- 
nesium oxide is powdered and heated in a granular carbon resist- 
ance furnace in contact with graphite, the temperature being 
measured by an optical pyrometer sighted on a hollow graphite 
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“black-body,” the reaction Mg0+C=Mg+CO begins slowly at 
1950°, and becomes very violent at 2030°. This temperature is 
sufficiently constant to serve as a fixed point for the calibration 
of optical pyrometers. When a vacuum furnace is used observa- 


tions are difficult on account of the fumes produced in the reaction. 
C. H. D. 


Graphitic Acid. L. Batpiano (Ann. Chim. Applicaia, 1915, 4, 
231—245).—-Investigation of preparations of graphitic acid and 
graphitic oxide obtained from three different samples of graphite 
shows that the compositions of these products vary with the 
method of preparation and with the quality of the graphite 
employed. Brodie’s method (Phil. Trans., 1859, 149, 249) gives a 
graphitic acid which contains C=57°35, H=1°47, and O=41°'17, 
these figures corresponding with the formula C,,;H,O,; for the 
product obtained by Staudenmaier’s method (A., 1898, ii, 472; 
1899, ii, 481) the composition is C=59°2, H=1°4, and O=39°4, 
and the formula C,,H,O;. With graphitic oxide the analytical 
numbers also correspond with the formula C,,H,O, or C,,H,O,. 
These graphitic products, which deflagrate when rapidly heated 
and vary in colour with the nature of the original graphite and 
the method of preparation, are found, however, to be merely 
adsorption products of graphite, water, carbon monoxide, and 
dioxide varying in composition between narrow limits. They have 
no acidic or quinonic functions, and it is suggested that they be 
termed yellow, green, or black hydrocarboxygraphites, instead of 
graphitic acid and oxide. T. H. P. 


The System: Sodium Sulphate-Sodium Chromate—Water. 
Isakicu! Takeucui (Mem. Coll. Sci. Kyoto, 1915, 1, 249—255).—The 
equilibrium of this system has been determined at 15° and 25°. 
The decahydrates of sodium sulphate and chromate are miscible 
in all proportions at 15°. At 25° the solubility curve consists of 
three branches, corresponding with decahydrate solid solution from 
0 to 34 mol.% of chromate, anhydrous sulphate, and sodium 
chromate hexahydrate respectively. The limit of miscibility of 
the decahydrate crystals coincides approximately with 

2Na,.SO,,Na,CrO,,30H,O, 
but the existence of a double salt has not been definitely proved. 
C. H. D. 


Allotropy of the Ammonium WHaloids. I. F. E. C. Scuerrer 
(Proc. K. Akad. Wetensch. Amsterdam, 1915, 18, 446—-458).— 
According to Wallace (A., 1910, ii, 208), ammonium chloride and 
ammonium bromide are enantiotropic, having transition tempera- 
tures at 159° and 109° respectively. Further experiments with 
ammonium chloride have shown that the cooling-curve method, 
which was used in the determinations referred to, gives a much 
lower temperature than the true transition temperature in conse- 
quence of the retarded transformation. In presence of glycerol or 
mannitol, which act as catalysts, the thermal method yields much 
better results in that the temperatures indicated by cooling and 
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heating curves are in fairly close agreement. The value thus 
obtained for the transition temperature is 184°5°. The same 
result has been arrived at on the basis of measurements of the 
solubility of ammonium chloride in water between 160° and 205°. 
If « represents the number of mols. of salt in one mol. of saturated 
solution, then it is found on plotting logz against 1/7 that two 
straight lines are obtained which intersect at 184°5°. The equation 
for the solubility of the modification which is stable at the lower 
temperatures is —logz=464°5/7'—0°5400, and for that stable at 
higher temperatures —logx=327°8/T—0°2412. 

In a discussion of the nomenclature of isomerism the author 
considers that allotropy may be conveniently used to include all 
cases of isomerism and polymorphism. Where two or more solid 
modifications occur, the allotropy would be distinguished as phase 
allotropy to distinguish it from molecular allotropy. H. M. D. 


Solubility of Calcite in Water in Contact with the Atmos- 
phere and its Variation with Temperature. Rocrer C. WELLs 
(J. Washington Acad. Sci., 1915, 5, 617—622).—The solubility of 
calcite in water exposed to the air has been determined at a series 
of temperatures. ‘‘he method consisted in placing powdered calcite 
in water in Jena flasks and bubbling air, of average content 
3°18 parts of carbon dioxide per 10,000, through it until saturation 
occurred. The content of calcium carbonate was then estimated 
by titration with 0°02V-sodium hydrogen sulphate. Saturation 
required usually about eighty days. The following results expressed 
in parts of calcium carbonate per million were obtained: at 1°, 82; 
21°, 60; 22°, 57; 23°, 57; 30°, 55. The rate at which saturated 
solutions deposit calcite on keeping was also determined. The 
results of the decreased solubility with increase in temperature 
are discussed from a geochemical point of view in connexion with 
the deposits of the Mississippi and the presence of marble in certain 
coral islands in the Philippines. J. F. 8. 


The Reactions between Severai of the Salts contained in 
[Natural] Waters at the Boiling Point. P. Perit (Mon. Sci, 
1914, |vj, 4, 537—541).—Whilst the precipitation of calcium 
carbonate from dilute solutions of the hydrogen carbonate is but 
little influenced by external conditions, the similar precipitation 
of magnesium is greatly dependent on the method of heating, and 
the size of the vessel and the condition of its walls. After one 
hour’s boiling the quantity of calcium carbonate remaining in 
solution is about 17 mg. per litre, and is independent of the initial 
concentration. With magnesium carbonate, on the other hand, the 
percentage precipitated decreases with decrease in initial concen- 
tration, and for concentrations of about 110 mg. per litre 50% at 
most is eliminated by an hour’s boiling in clean vessels. Water 
containing both calcium and magnesium hydrogen carbonates 
loses nearly all its calcareous matter when the calcium considerably 
predominates; the magnesium is precipitated as if it were alone. 
Sodium chloride diminishes the precipitation of calcium carbonate, 
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and also of magnesium carbonate, except in minute quantities, in 
which case the precipitation of magnesium carbonate is increased 
by about 10%. From a water containing calcium hydrogen 
carbonate and magnesium sulphate with a preponderance of 
ealcium the precipitation of calcium carbonate is almost unaffected 
by the presence of the magnesium salt, but with a preponderance 
of magnesium precipitation of calcium carbonate is diminished, 
and in neither case is much magnesium carbonate eliminated. 
Calcium sulphate in excess facilitates the precipitation of mag- 
nesium carbonate, and, with a preponderance of 21:1, 92% of the 
latter is eliminated. With increasing excess of magnesium hydro- 
gen carbonate, increasing quantities of calcium carbonate are 
precipitated from a sulphate solution. G. F. M. 


Formation of Magnesium Suboxide in the Electrolytic 
Preparation of Magnesium. [Francis C. Frary and Harry C. 
Berman (T'rans. Amer. Electrochem. Soc., 1915, 27, 209—219).— 
When magnesium and potassium chlorides are electrolysed in a 
graphite crucible, small masses of a dark substance which evolves 
hydrogen with water are found in the mass after cooling. The gas 
so obtained contains 95% of hydrogen, the remainder being nitro- 
gen. The dark solid oxidises so rapidly that it has not been found 
possible to make an analysis. It is without action on a solution 
of anhydrous nickel chloride in absolute alcohol, whilst metallic 
magnesium powder rapidly precipitates nickel. The dark sub- 
stance is not formed when oxygen is completely excluded from the 
electrolyte by melting in a stream of hydrogen chloride, and con- 
tinuing the passage of the gas during electrolysis. Adding a little 
magnesium oxide to this electrolyte results in the formation of 


suboxide. Cc. H. D. 


Atomic Weight of Cadmium. W, (cusner pe Coninck and 
Girarv (Compt. rend., 1915, 161. 676—677).—The substance used 
was cadmium carbonate, which was prepared by dissolving metallic 
cadmium in sulphuric acid, and passing a current of hydrogen 
sulphide for several hours; the precipitate after washing was 
dissolved in concentrated hydrochloric acid, the excess of acid 
evaporated off, and a large excess of a concentrated solution of 
ammonium carbonate added, cadmium carbonate alone being pre- 
cipitated. This process was repeated three times. A definite 
weight of the dried cadmium carbonate was ignited in a special 
crucible in a current of pure hydrogen, and from the ratio 
CdCO,:Cd the atomic weight of cadmium was calculated. The 
mean of five determinations was 112°32. W. G. 


Red Lead. Jarostav MitBauer (Chem. Zeit., 1915, 39, 858—859). 
—tThe presence of silver in lead oxide has a favourable effect on the 
formation of red lead at low temperatures; at 300° 27% of Pb,O, 
was obtained, against 9% in the absence of silver. At higher 
temperatures no effect was observed on the formation of red lead. 
Bismuth is also indifferent, but zinc and antimony cause an appre- 
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ciable reduction in the amount of the higher oxide formed. Iron 
and copper likewise have no accelerating effect, and they tend to 
influence the colour unfavourably. The formation of red lead 
is accelerated by using amorphous preparations of lead oxide, and 
by employing air or oxygen under pressure (Austrian Pat. 58167). 
The equilibrium conditions remain thereby unaltered. The prepara- 
tion of pure red lead by fusion of lead oxide with potassium nitrate 
(A., 1914, ii, 464) is not possible owing to the reversibility of the 
reaction. A new wet method for the preparation is suggested, 
namely, by boiling lead peroxide (3 mols.) and lead oxide (2 mols.) 
with concentrated aqueous potassium hydroxide. The product is 
100% pure, and its colour varies from purplish-red to bright red 
with increasing concentration of the alkali. G. F. M. 


Alloys of Tellurium with Lead. Masao Kimura (Mem. Coll. 
Sct. Kyoto, 1915, 8, 149—152. Compare Fay and Gillson, A., 1902, 
ii, 260).—This system is of a simple type, the only compound 
melting at 904°, with one eutectic point at 412° and 24% Pb, the 
other eutectic practically coinciding with pure lead. Solid solutions 
are not formed to any appreciable extent. The micro-structure is 
simple, and accords with the thermal diagram. C. H. D. 


Metallography of the System Thallium-Selenium. TakeJrro 
Murakami (Mem. Coll. Sci. Kyoto, 1915, 1, 153—159).—The equili- 
brium diagram of this system is complex. There are three com- 
pounds, of which two present themselves as maxima on the freez- 
ing-point curve, whilst the third decomposes below its melting 
point. There are three eutectic points, at 281°, 283°, and 150° 
respectively. These correspond with alloys containing 1%, 21%, 
and 52% of selenium respectively. 

Tl,Se melts at 368°, and TlSe at 310°. Tl,Se, decomposes at 
265°, and undergoes a transformation at 165°. There are two 
gaps of miscibility in the liquid state, extending from 4 to 14°5% 
Se, and from 55 to 97°5% Se. All the compounds are brittle, and 
the micro-structure is in accordance with the thermal diagram. 


C. H. D. 


The Structure of Electrolytic Copper. M. von Scuwarz 
(Intern. Zeitsch. Metallographie, 1915, 7, 124—173. Compare 
Faust, A., 1912, ii, 1173).—Very large crystals, 5 cm. or more 
in length, may be obtained from an ordinary sulphate bath for 
the electrolytic deposition of copper, the temperature being 1—7°, 
and all agitation being avoided. The crystals are repeatedly 
twinned octahedra, and their orientation is confirmed by etching. 
The growth of crystal grains in massive electrolytic copper on 
annealing is also described. The larger grains absorb the smaller, 
except where the metal has been locally strained. The very small 
grains produced by straining grow much more rapidly than the 
others at first, but this difference only persists for a short time 
of annealing. 

Electrolytically deposited crystals grow parallel to the surface 


tt ek sa wey gt 


een ae eee 


INORGANIC CHEMISTRY. i. 35 


of the cathode, one octahedral face being in contact with the 
cathode, and elongation taking place along a trigonal axis. Twin- 
ning occurs when these crystals are annealed, but again disappears 
after prolonged annealing. 

The effect of pressure on isolated crystals in causing the forma- 
tion of new crystal centres is also shown by the experiments, and 
the observations are utilised for a discussion of the hypothesis of 
an amorphous modification produced by flow, and also present 
at the crystal boundaries in cast metals. C. H. D. 


Micro-structural Changes accompanying the Annealing of 
Bronze. Henry 8S. Rawpon (J. Washington Acad. Sci. 1915, 5, 
589-—591).—-Specimens of bronze containing 88% of copper, 10% 
of tin, and 2% of zinc have been annealed at various temperatures. 
The cast alloys lose their dendritic structure at 800°, but without 
any change in the form of the crystal grains. Bronze which has 
been deformed in the cold recrystallises completely, the depth of 
the layer affected by the deformation remaining constant as the 
crystals increase in size. C. H. D. 


Cerium Alloys. I. The Constitution of Cerium-Copper 
Alloys. Franz HaNnaman (Intern. Zeitsch. Metallographie, 1915, 7, 
174-—212).—The metallic cerium used contains cerium 96°71%, 
iron 0°50%, the remainder being cerite metals. It melts at 715°, 
and as a small quantity of an iron eutectic is undoubtedly present 
the true melting point of cerium must be close to 720°. The metals 
are melted in unglazed porcelain crucibles, under a layer of sodium 
chloride or mixed potassium and sodium chlorides. The cerium is 
best added to molten copper, except for alloys containing more than 
80% Ce, for which the reverse process is used. The thermo-couple 
is protected by a very thin tube of unglazed porcelain, and the 
cooling curves are determined by the inverse-rate method. 

The freezing-point curve has two well-marked maxima, corre- 
sponding with a compound Cu,Ce, which melts at 935°, and Cu,Ce, 
melting at 820°. There are also two compounds which are formed 
by reactions between solid and liquid, thus giving rise to breaks in 
the freezing-point curve; Cu,Ce at 780°, and CuCe at 514°. There 
are three eutectic points, at 875°, 757°, and 415°, occurring at 
17%, 44%, and 84% of cerium respectively. Solid solutions are not 
formed. The alloys richest in cerium contain traces of a ternary 
eutectic of copper, cerium, and iron. 

The hardness curve of the alloys, determined by Brinell’s method, 
has two pronounced maxima, corresponding with the compounds 
Cu,Ce and Cu,Ce, the former being nearly four times as hard as 
copper. 

The micro-structure of the alloys is described in detail and 
illustrated. The colour of the alloys resembles that of copper as 
far as the first eutectic; from that point to the third eutectic 
it resembles that of bronze, and then becomes steel-grey. Only 
those which lie between 55% and 85% Ce are pyrophoric. Those 
containing less than 30% Ce are stable and retain their colour in 
air; richer alloys soon disintegrate. C. H. D. 

2—2 
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Calorising Metals. W. E. Ruper (Trans. Amer. Electrochem. 
Soc., 1915, 2'7, 253—266).—The process of “calorising” consists in 
heating the metal at 700—950° in a mixture of powdered alumin- 
ium and alumina, with the addition of about 1% of ammonium 
chloride. Copper and brass are heated at 700—800°, iron and 
steel at 900—950°, a larger proportion of metallic aluminium 
in the mixture being required by the latter metals. The time is 
usually two to three hours. 

Aluminium alloys superficially with the metal, and gradually 
diffuses inwards. When heated for a long time at or above 1000° 
the greater part of the layer of alloy disappears owing to diffusion, 
and a thin layer of oxide remains on the surface. Nickel wire or 
ribbon may be coated with a layer sufficiently thick to resist oxida- 
tion without injuring its flexibility. 

The stages in the diffusion are illustrated by photo-micrcgraphs. 

C. H. D. 


Manganese-Bismuth Alloys. E. Berkirr (Intern. Zeitsch. 
Metallographie, 1914, 7, 83—92. Compare Parravano and Perret, 
A., 1915, ii, 565)—Powdered manganese may be dissolved in 
molten bismuth by heating very cautiously in unglazed porcelain 
tubes, around which a reducing atmosphere is maintained. There 
is a eutectic point very close to pure bismuth. Only a single com- 
pound is formed, the composition of which lies between MnBi and 
Mn,Bi. Partial miscibility in the liquid state extends from 39% 
to practically 100% of manganese, the horizontal part of the curve 
being at 1240°. C. H. D. 


The Iron-Carbon Equilibrium Diagram. Orro Rurr (Ferrum, 
1915, 12, 121—123. Compare A., 1913, ii, 56)—The cementite 
which is decomposed, with formation of graphite, during the cool- 
ing of liquid iron—carbon alloys is that which is in excess of the 
equilibrium concentration, but below the saturation concentration. 
Any excess above this latter concentration separates as free 
cementite. The true eutectic temperature is 1125°, or possibly 
nearly 1130°; the pseudo-eutectic temperature is higher, about 
1138°. C. H. D. 


The Pseudo-eutectic Temperature of the Iron-Carbon 
Alloys. Orro Rurr and Watrer Bormann (Ferrum, 1915, 12, 
124—-126. Compare preceding abstract)—The true eutectic tem- 
perature is that at which the iron solid solution and cementite 
solidify in the same ratio as that in which they are present in the 
liquid. The pseudo-eutectic temperature is that at which the 
liquid is simultaneously saturated for cementite and graphite. 
Experiments to determine the latter temperature must be made 
with hypereutectic alloys; otherwise the absence of graphite nuclei 
causes great undercooling. 

An iron containing carbon 4°13, silicon 0°074, sulphur 0°006, 
manganese 0°15, phosphorus 0°02, and copper 0°005% is melted in 
a graphite crucible, the atmosphere of the electric carbon furnace 
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containing about 30% of carbon monoxide. The pseudo-eutectic 
temperature is found quite sharply, 1138°8°+1° It is slightly 


raised by addition of silicon, and lowered by that of manganese. 
C. H. D. 


Can the Dissociation Theory be Applied to Solid Solutiors 
in Steels? Epwarp D. Campsett (J. Amer. Chem. Soc., 1915, 37, 
2522).—Owing to an ammeter used in the experiments described 
previously reading too high (A., 1915, ii, 779) a correction of from 
0°42 to 0°48 microhms is to be applied to the figures there given. 
This correction does not effect the significance of the figures or the 
deductions drawn from them. J. F. S. 


The Behaviour of Slag Enclosures in Acid Steel. F. Gio.irri 
and 8. Zusiena (Intern. Zeitsch. Metallographie, 1914, 7, 35—82. 
Compare Giolitti and Tavanti, A., 1915, ii, 57).—Specimens are 
cut from the sound central portion of an ingot of acid open-hearth 
steel containing carbon 0°38%, manganese 0°60%, silicon 0°22%, 
sulphur 0°008%, phosphorus 0°02%, and nickel 2°02%. In all cases 
the enclosures of grey sulphide slag are found in the central part 
of the ferrite masses, completely separated from the pearlite. When 
heated for four hours at a constant temperature of 1060° in carbon 
dioxide, slight decarburisation takes place, and the slag enclosures 
are now frequently in contact with pearlite. The effect is more 
marked at 1100°. In carbon monoxide at 1100° the carburised 
portion shows the ferrite and slag completely independent. This 
occurs whenever carburisation takes place, whilst ferrite formed 
during an oxidising process encloses the slag. The results are 
attributed to the influence of the slag on the oxidation of the 
carbide and consequent liberation of ferrite. 

Repeating the experiments with a steel containing carbon 0°40%, 
manganese 0°58%, silicon 0°20%, sulphur 0°006%, phosphorus 
0°03%, and nickel 1°98%, also of acid open-hearth origin, the same 
changes are found to take place still more readily. 

The only slag enclosures which exert an influence on the distri- 
bution of ferrite are those of light grey colour, usually regarded 
as manganese sulphide. C. H. D. 


Corrosion of Molybdenum Salts. Lesire Arrcuison (T., 1915, 
107, 1531—1538).—The influence of molybdenum on the corrodi- 
bility of “high-speéd ” steels has been investigated by comparative 
experiments with a standard pure carbon steel and a series of steels 
containing approximately the same percentage of carbon and 
quantities of molybdenum varying from 2°5 to 20%. The results 
obtained with 3% sodium chloride and 1 to 10% sulphuric acid 
solutions show that the addition of small quantities of molybdenum 
is accompanied by a considerable increase in the corrodibility of 
the steel. In the salt solution the corrosion increases somewhat 
with further increase in the molybdenum content, but in the acid 
solutions this is accompanied by a diminution in the corrodibility. 
In tap-water, molybdenum first produces a slight diminution and 
then a slight increase. 
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The results obtained in the investigation of the action of 10% 
sulphuric acid on the steels shows that no trace of molybdenum 
dissolves until the proportion of molybdenum exceeds that required 
for the formation of carbide (19—20%). This is in agreement with 
the micro-structure of the samples. H. M. D. 


An Acid-resisting Alloy to Replace Platinum in the Con- 
struction of a Bomb Calorimeter. S. W. Parr (J. Amer. Chem. 
Soc., 1915, 3'7, 2515—2522)—After a large number of experiments 
an alloy has been obtained which on account of its high tensile 
strength, resistance to acids, and closely-grained structure has been 
used for making calorimetric bombs. This alloy, which melts at 
1600°, renders the use of a platinum lining quite unnecessary. It 
has the following composition; 6°42% Cu, 0°98% Mn, 1°04% Si, 
2°13% W, 60°65% Ni, 109% Al, 0°76% Fe, 21:07% Cr, and 4°67% Mo. 

J. F. §S. 


The Monoclinic Double Sulphates containing Ammonium. 
Completion of the Double Sulphate Series. A. E. H. Turron 
(Phil. Trans., 1915, A., 216, 1—62) —The crystallographic and optical 
properties of the double sulphates of the series R,M(SO,),,6H,0, 
in which R is ammonium and M represents magnesium, zinc, and 
iron, have been described in previous papers (compare T., 1905, 
87, 1123; A., 1913, ii, 603). The present paper gives an account 
of the properties of the five remaining double salts in which M 
represents nickel, cobalt, manganese, copper, and cadmium. The 
densities of the corresponding potassium, rubidium, and cesium 
double sulphates have been redetermined by the immersion method, 
the values previously obtained by the pyknometer method being 
rather low. The chief experimental data of interest to the chemist 
are given in the following summary : 

Ammonium nickel sulphate—monoclinic, 

[a:b:c¢=0°7373:1:0°5000 B=106°57']; 
D? 1°923. For corresponding potassium salt D? = 2°237, rubidium 
2° 586, cesium 2°872. 

Ammonium cobalt sulphate—monoclinic, 

[a:b :e=0°7386 :1:0°4975 ; B=107°2']; 
D? 1°901. Potassium salt D® =2°219, rubidium 2°567, cesium 
2°844. 

Ammonium manganese sulphate—monoclinic; 

[a:b :e¢=0°7400:1:0°4931; B=106°51']; 
D® 1°831. Rubidium salt D? =2°461, cesium 2°740. 
Ammonium copper sulphate—monoclinic, 
[a:b :e=0°7463:1:5066; B=106°9’]; 
D? 1°926. Potassium salt D? =2°233, rubidium 2°574, cesium 
2°858. 

Ammonium cadmium sulphate—monoclinie, 

[a:b :e=0°7364:1:0°4931; B=106°41’| ; 
D? 2°061. Rubidium salt D7 2°695, cesium salt 2°957. 

The results obtained for the above five ammonium salts are per- 

fectly in line with those yielded by the three salts examined 
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previously. The close similarity of the crystal angles, the axial 
ratios, the volume constants, and the optical constants indicates 
that the ammonium salts of the double sulphate series are fully 
entitled to be considered as truly isomorphous with the correspond- 
ing potassium, rubidium, and cxsium salts. The ammonium salts 
do not, however, exhibit the eutropic relations which are found 
to exist between the salts of the three alkali metals. In spite of 
the departure of the ammonium and also the thallium salts from 
the law, which in the eutropic series expresses the connexion 
between the crystallographic properties and the atomic weight of 
the alkali metal, it has been clearly established that non-eutropic 
replacement may occur with extremely small alterations in the 
crystalline structure. These changes are almost vanishingly small 


when rubidium is replaced by either ammonium or thallium. 
H. M. D. 


Metallographic Study of the System Antimony-Tellurium. 
Yasuxiyo Kimata (Mem. Coll. Sci. Kyoto, 1915, 1, 115—118. 
Compare Fay and Ashley, A., 1902, ii, 266).—The freezing- 
point curve of this system has a maximum at 620°, correspond- 
ing with the compound Sb,Te;. There are two eutectic points, 
at 540° and 28% Te and at 420° and 89% Te respectively. There 
is no indication of the formation of solid solutions. The flatness 
of the curve in the neighbourhood of the eutectic point on the 
bismuth side led Fay and Ashley to assume that solid solutions 
were formed on this side, the curve passing through a minimum. 
Microscopical examination confirms the existence of the two 
eutectics. ; C. H. D. 


Nitrogen Compounds of Gold. Ernst Weitz (Annalen, 1915, 
410, 117—222).—Explosive nitrogenous compounds of gold are 
obtained not only from the salts or oxides of gold and aqueous 
ammonia or ammonium carbonate, but also from auric hydroxide 
and the ammonium salts of strong acids. 

In 1840 Dumas assigned to the substance obtained from chloro- 
auric acid and ammonia the formula 

4(AuN,NH,),2(AuCl,2NH;,),9H,O, 
and to another, prepared from auric hydroxide and ammonia, the 
formula 2(AuN,NHs),3H,O. Raschig in 1886 regarded the latter 
as goldamidine, NH:Au-NH,; another compound, obtained from 
ammonia and an excess of chloroauric acid, was defined as gold- 
iminochloride, NH:AuCl, whilst the former of Dumas’ compounds 
was stated to be a mixture of these two. 

These formule have been generally accepted without further 
evidence of constitution, and no attempt has hitherto been made 
to formulate the nitrogen compounds of gold in accordance with 
the co-ordination theory. The paper deals with these two points, 

The compounds described by the author are generally obtained 
only under definite conditions of concentration of the reagents, and 
most of them have been analysed in the wet state on account of 
their explosiveness and decomposition by washing; the names are 
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determined by the ratio Au:N. From the numerous data re- 
corded in the paper the following summary may be made. By 
treating an aqueous solution of chloroauric acid with ammonia 
(5 mols. or more), precipitates are obtained containing gold, 
nitrogen, and chlorine; as the amount of ammonia is increased the 
quantity of chlorine in the precipitate diminishes, the ratio Au:N, 
however, remaining constant at 1:1°5. These precipitates, which 
are called by the general name “explosive gold-chloride,” are mix- 
tures of two substances to which after drying the compositions 
Au,0;,3NH, (sesquiammineauric oxide) and NH(AuCl-NH,), 
(diaminoiminodiauric chloride) are given. The chlorine-free con- 
stituent has been isolated. When air-dried it has the composition 
2Au(OH),,3NH, and is relatively harmless, but after drying at 
105—110° or in a vacuum over phosphoric oxide it loses water and 
then explodes very violently by mere rubbing or pressure with a 
spatula. 

Other mixtures (explosive gold-nitrate, -bromide, etc.) have been 
prepared by another method ; the ratio Au:N is still 1:1°5. 

When W/5-chloroauric acid coritaining ammonium chloride is 
added to a cold saturated solution of ammonium chloride saturated 
with ammonia, an individual compound, diaminoauric chloride, 
Au(NH,),Cl, is obtained, which contains 1H,O. This is a dense, 
yellow powder, which is not explosive and is decomposed by 
washing with water, yielding ultimately a substance, 

(? Au,N,,2H,O or 3Au0,2NH;,vH,O0) 
which is explosive. 

Explosive gold-chloride and diaminoauric chloride are each con- 
verted by continued treatment with aqueous ammonia into sesqui- 
ammineauric hydroxide. This is changed to diamminetriaurous 
oxide, }Au,0,2NHsg, a very explosive, black substance, by heating 
at 115—120°, and into a more explosive monoammineauric oxide, 
Au,0;,2NHs;, by hot water. Sesquiammineauric hydroxide is con- 
verted by warm dilute hydrochloric acid into chloroauric acid, 
explosive gold-chloride being an intermediate product. The hydr- 
oxide is scarcely attacked by dilute sulphuric or nitric acid in the 
cold, but by warming, ammonia is eliminated and explosive pro- 
ducts (Au:N=1:1) are obtained. Cold concentrated nitric or 
sulphuric acid does not decompose the sesquiammineauric hydr- 
oxide, a salt only being formed. 

Tetra-ammineauric nitrate, [Au(NH3;),](NOs)3, colourless needles, 
is obtained when about W /5-chloroauric acid saturated with 
ammonium nitrate is added to a cold, saturated solution of 
ammonium nitrate, the mixture treated with gaseous ammonia at 
the ordinary temperature, and the precipitate washed with water. 
The salt can be crystallised from warm water. In not too dilute 
solution, it is precipitated unchanged by almost all nitrates, but 
with potassium, sodium, or ammonium nitrate in sufficiently con- 
centrated solution it yields double nitrates, 

[Au(NH,),](NO,)s,MNO,, 
crystallising in needles. By double decomposition tetra-ammine- 
auric nitrate has been conyerted into other salts containing the 
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cation [Au(NH;),] (represented by R in the formule; the phos- 
phate, RPO,,H,O, finely crystalline, colourless precipitate ; oxalate 
nitrate, NO,*R(C,0,) ; perchlorate, R(C10,)s, stout prisms (specially 
suited, by reaction with potassium salts, for the preparation of 
other soluble tetra-ammineauric salts); ozalate perchlorate, 
ClO,"R(C,0,), very small leaflets; chlorate, R(C1O,)3,2H,O, tufts 
of very thin, leafy needles; todate; two sulphate nitrates, 
NO,°R°SO,,H,O and R,(SO,),(NO;).,.2H,O; a complex hydrogen 
sulphate, R,H;(SO,),; sulphate perchlorate; and chromate, 
R,(CrO,)3, have been prepared. These salts are very stable in the 
solid state, and retain their ammonia even against the attack of 
concentrated acids. The salts of the strongest acids have a neutral 
reaction. 

Tetra-ammineauric hydroxide has not been isolated, but its 
existence is indicated by the facts that the nitrate is distinctly 
more soluble in aqueous alkali hydroxides or ammonia than in 
water, and that from these alkaline solutions the nitrate is again 
precipitated by the rapid addition of nitric acid ; when the alkaline 
solutions are kept they become brownish-yellow and yield yellow, 
explosive precipitates, which appear to be mixtures (explosive gold- 
nitrate, etc.) constituted similarly to explosive gold-chloride, or 
such mixtures containing also monoammineauric oxide. 

Tetra-ammineauric salts of the halogen acids cannot be obtained, 
at all events in solution; when the colourless solution of tetra- 
ammineauric nitrate is treated with, for example, aqueous 
potassium chloride, a yellow colour is produced and a yellow, ex- 
plosive precipitate (explosive gold-chloride nitrate) is obtained. 
Bromides, iodides, cyanides, and thiocyanates produce similar 
changes; potassium fluoride does not produce any coloration or 
precipitate. 

Constitutional formule of the preceding nitrogen compounds of 
gold are discussed, and attempts are made to extend the formule 
to the explosive nitrogen compounds of other noble metals and of 
mercury. C. 8. 


Organosols of Metals and Metallic Hydroxides of the 
Platinum Group. III. Conrap Ampercer (Kolloid Zeitsch., 
1915, 17, 47—51. Compare A., 1912, ii, 1053, 1059; 1914, ii, 60). 
—Colloidal osmium dioxide may be obtained by the method which 
has*been used previously for the preparation of organosols of 
platinum and palladium. Lanolin is impregnated with a solution 
of potassium osmate and the mixture reduced by the addition of 
hydrazine hydrate. The product is dissolved in light petroleum, 
and can be precipitated by the addition of alcohol. It consists 
of colloidal osmium dioxide in admixture with lanolin as protective 
colloid. If the precipitated organosol is heated in a current of 
hydrogen at 50° to 60°, the oxide is reduced to metal, and the 
metallic organosol dissolves readily in ethyl ether, benzene, light 
petroleum, and other organic solvents. An organosol containing 
21% of metallic osmium has been obtained in this way. 

H. M. D. 
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The Hydroxylammonia Complexes of Bivalent Platinum. 
L. Tscuucarv and I. Tscnernsaev (Compt. rend., 1915, 161, 
637—639).—The authors have succeeded in preparing all the 
members of the series of compounds [Pt(NH,*OH),(NHs), - »]Cl, 


namely : 


[Pt(NH,-OF),]Cl, [Pt(NH,-OH),(NH,)|Cl. 
(I.) (II.) 
OH-NH NH OH-NH NH 
[omNH?>P Nt | | E> P< NH on | 
(IITA ) (IIIs. ) 
[Pt(NH,-OH)(NHs3);|Cl, [Pt(NH;),|Cl, 
(IV.) (V.) 


Of these, only I and V were previously known, and IIIs very 
imperfectly. Starting with Peyrone’s chloride, this when digested 
with hydroxylamine in aqueous solution gives the compound IIIa, 
which yields the mixed complex wa P’<an ow on treatment 
with hydrochloric acid at the temperature of a water-bath. This 
complex easily fixes two molecules of hydroxylamine to give the 
compound II, or two molecules of ammonia to give the compound 
IV. The compound IIIs is readily prepared by the action of 
hydroxylamine in aqueous solution on the chloride of Reiset’s 
base II, the latter chloride being regenerated by the action of 
hydrochloric acid. 

All the members of this series of compounds are colourless and 
more or less soluble in water, being ionised. The molecular con- 
ductivities lie between 240 and 260, which corresponds exactly with 
electrolytes of the type (Pt,4A)X,. They yield platinochlorides, 
palladochlorides, and picrates. Of these, the platinochlorides, pre- 
pared by precipitation with potassium platinochloride, are the most 
characteristic, those of the compounds I, II, and IIIa being rose- 
violet in colour and those of IIIs, IV, and V being green. This 
reaction readily distinguishes between the isomerides IIIa and 
IIIs. 

The chloride, [Pt(NH;);NH,-OH]Cl,, gives when heated with 
hydrochloric acid Cleve’s salt, (Pt,3NH3,C1)Cl. W. G. 


Mineralogical Chemistry. 


The Occurrence of Nodules of Manganese in Mesozoic 
Deep-sea Deposits from Borneo, Timor and Rotti; their 
Significance and Mode of Formation. G. A. F. MoLencraarr 
(Proc. K. Akad. Wetensch. Amsterdam, 1915, 18, 415—430).— 
Analyses are given of nodules obtained from the island of Rotti, 
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where they occur in siliceous limestones, marls, and clay shales. 
I refers to a nodule from Sua Lain and II to a nodule found in 


the neighbourhood of Bebalain. 
SiO,. Fe,0,+Al,0,. H,0,. MnO, CoO. BaO. CaO. Na,O. H,O. CO,. 


I, 2-9 2-3 57°7 10-5 0-3 11-7 56 1-1 — trace 
II. 3-44 1-45 62:06 603 — 9-18 — — 8-86 — 

In the case of IT, calcium oxide and alkalis were not estimated. 
H. M. D. 


Iron Ore on Calambayanga Island, Philippine Islands. 
Watiace E. Prarr (Philippine J. Sci., 1915, 10 A, 323—331).— 
The small island of Calambayanga, in the bay of Mambulao, south- 
eastern Luzon, contains a deposit of iron ore in metamorphosed 
sedimentary rocks, probably of Miocene age, which are intruded 
by andesites and overlie granite and diorite. The ore consists of 
almost pure hematite with only traces of magnetite, and is 
associated with some pyrites and quartz. Analysis I is of an 
average sample and IT of a hand-specimen. 

SiO,. Al,O,. Fe,O,. FeO. CaO. MgO. MnO,. P. S. Total Fe. 


I.... 1:02 1:31 97-35 — — — 0-11 0-001 — 64-14 
IT.... 1:29 6-52 68-28 922 2-77 0-29 0-09 0-10 0-12 54-94 
L. J. 8. 


Iron Ore in Surigao Province, Philippine Islands. WaAttacre 
E. Prarr and Victor E. Lepnicky (Philippine J. Sci., 1915, 10 A, 
335—346).—The iron ores of the “ Red Hills,’ on the north-eastern 
coast, consist of ferruginous (limonitic) clay covering the surface 
with a maximum thickness of about 20 metres. They are residual 
weathering products of igneous rocks (apparently peridotites), 
being of lateritic origin, and they resemble the clayey iron ores of 
Cuba. An analysis gave: 

H,O H,Ohygro- 
SiO,. Al,O;. Fe,O,. FeO. Cr,0,._ S. P. combined. scopic. Total. 
1-04 10-56 66-80 0-36 1-15 trace trace 6-60 13-50 100-01 


The average of numerous samples from bore-holes gives 47°40% 
Fe in the dehydrated ore. L. J. 8. 


Ilvaite and other Minerals from Perda Niedda, Oriddese 
(Sardinia). Ernesto Manasse (Atti R. Accad. Lincei, 1915, [v], 24, 
li, 285—289).—The ferriferous deposits of Perda Niedda contain 
a number of minerals, of which the following are described: 
(1) Ilvaite, which occurs in pitch-black, compact or radiating, 
fibrous masses, usually coated with ferric hydroxide, hardness 
about 6, D 3°95, composition as follows: 

H,O. SiO, Al,O,. FeO; FeO. MnO. CaO. MgO. Total. 
2°66 29°37 O67 19°47 27°74 648 13°25 O51 100-15 
(2) Garnet, usually dark green, but sometimes colophony-coloured, 

hardness 6—7, D 3°83, composition : 

SiO, Al,O;. Fe,0, MnO. CaO. MgO. Total. 

35°09 2°01 29°82 0°53 33°10 0°48 101-03 
2*—2 


| 
| 
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(3) Wollastonite, white, radiating, fibrous masses, hardness 4—5, 
D 2°86, composition : 


H,O. SiO, 1,0, FeO; CaO. Mgo. ‘Total. 
085 50°49 Trace 054 47°72 0°51 100-11 
Zz. &. PF. 


Analytical Chemistry. 


Purification of Filter Paper by MHydrofluoric Acid. A. 
Gawa.Lowski (Zeitsch. anal. Chem., 1915, 54, 503).—Treatment of 
filter-paper with hydrofluoric acid results in the removal of silica, 
but any calcium and iron salts which may be present are converted 
into their respective fluorides; calcium fluoride is insoluble, and 
ferric fluoride is very slightly soluble in water, and although the 
latter may be removed by prolonged washing of the paper care 
must be taken that the wash-water is free from even traces of 
ammonium, potassium, or sodium salts, since these convert the 
ferric fluoride into a still less soluble double salt. The hydro- 
fluoric acid solution used to remove the silica from the paper 
should be very dilute, and the paper should then be washed thor- 
oughly; otherwise the paper becomes “ hardened.” W. P. S. 


Use of the Colouring Substance of Red Cabbage as an 
Indicator. Eckeruin (Chem. Zentr., 1915, ii, 489—490 ; from Mitt. 
K. Landesanst. Wasserhygiene, 1915, 58—69).—A solution of the 
indicator is obtained by boiling red cabbage leaves for thirty 
minutes with three times their weight of water, filtering the extract, 
and, after cooling, neutralising it with V/100-potassium hydroxide 
solution. The indicator is green in alkaline solution and red in 
acid solution; at the neutral point, in the presence of alkali salts, 
the colour is bright blue, although the neutral indicator itself is 
violet. The indicator solution may be preserved by the addition of 
0°2% of chloroform or 0°9% of phenol, and should be stored in the 
dark (compare A., 1913, ii, 237, 522). W. P. S. 


Some New Indicators for the Colorimetric Determination of 
Hydrogen Ion Concentration. Hersert A. Luss and WILLIAM 
MansFieL_p CiarK (J. Washington Acad. Sci., 1915, 5, 609—617).— 
The authors have prepared and investigated a number of substances 
of the methyl-red type with the object of ascertaining their use 
for the estimation of the hydrogen-ion concentration in bacterial 
media. Among those newly prepared were: monoethylred [ethyl- 
aminobenzene-o-azobenzoic acid], which gives colour changes over 
the range Pj, 4°25—P}, 6:00; diethyl-red (diethylaminobenzene- 
o-azobenzoic acid), colour changes over the range Pj, 4°50—P}, 6°50; 
monopropyl-red, for the range Pj, 4°25—P} 6°25; and dipropyl- 
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red, for the range Pj, 450—P%, 650. Of indicators already 
known, the following have been investigated to ascertain the range 
of concentration over which they may be used: monomethyl-red 
(Pi 42—P}, 6°3); anaphthylamine-red (Pj, values of little use 
for the present purpose); dimethyl -a-naphthylamine-red 
(Pi, 450—Pj}, 6°50); and diphenylamine-red (Pj, 4°25—Pj, 5°50). 
the symbol P%, is defined as log.1/C,, where C,, is the concentra- 
tion of the hydrogen ion. 

A number of indicators of the sulphone-phthalein type have 
been prepared by a new method and investigated. The method 
consists in the action of the phenol in question on the acid chloride 
of o-sulphobenzoic acid in the presence of zinc chloride. The follow- 
ing substances were prepared and the range of usefulness deter- 
mined: phenolsulphonephthalein (Pj, 6°50—Pj, 8°50); o-cresol- 
sulphonephthalein (Pj, values similar to those of the phenol com- 
pound) ; thymolsulphonephthalein (P} 8°0—/P}, 9°75); a-naphthol- 
sulphonephthalein (Pj, 750—P}, 9°00); tetrabromophenolsul- 
phonephthalein (Pj, 3°50—P%}, 4°50); and bromothymolsul- 
phonephthalein (Pj, 6°00—P}, 7°25). Full details of the method 
of application of all the indicators mentioned are given in the 
paper. J. F. 8. 


Qualitative Micro-analysis. E. Emicn (Zeitsch. anal. Chem., 
1915, 54, 489—502).—Directions and methods are given for the 
preparation of reagents used in micro-chemical tests and for the 
manipulation of precipitates, etc., in capillaries. The presence of 
nitrogen in 0°002 mg. of urea may be detected by heating this 
quantity of the substance with calcium carbonate and allowing 
the ammonia formed to come into contact with a minute fragment 
of red litmus paper contained in the capillary in which the 
mixture is heated; the ammonia may also be identified by means 
of its reaction with platinum chloride. A quantity of 0°0002 mg. 
of mercury can be detected by heating a drop of the solution 
containing the mercury with a piece of copper wire a few mm. in 
length and 0°1 mm. in diameter, then transferring the wire to a 
capillary, and subliming the mercury; the sublimed mercury may 
also be identified by converting it into the iodide. W. P. S. 


Activation of Chlorate Solutions by Osmium. III. Separa- 
tion of Hydrogen and Methane, Catalysis of Mixtures of 
Hydrogen and Oxygen. K. A. Hormann and Orro ScHNnerper 
(Ber., 1915, 48, 1585—1593. Compare A., 1913, ii, 62, 609).—The 
behaviour of various noble metals towards oxidisable gases in the 
presence of chlorate solutions has been studied. Preparations were 
made by evaporating the salts of the metals, in quantities equiva- 
lent to 1 gram of potassium osmate, to dryness with formic acid, 
and then adding a solution containing 15 grams of sodium chlorate 
and 2 grams of sodium hydrogen carbonate to 100 c.c. These 
mixtures were tested against the gases in a Hempel pipette. 
Towards hydrogen, the activity decreased in the order Pt, Rh, Ru, 
Pd, Au, Os, Ir, Ag, the highest absorption being only 18 c.c. in 


—— 
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twenty-four hours. Carbon monoxide was even less absorbed, the 
highest rate being 11 c.c. per day, and the order: Os, Rh, Au, 
Pt, Ru, Pd, Ir, Ag. Methane and ethylene were scarcely absorbed 
at all. The addition of an equimolecular quantity of osmium 
dioxide to these catalysts frequently gave a mixture that was 
much more active towards hydrogen or carbon monoxide than the 
two catalysts separately, this being particularly so in the case of 
palladium. 

It has been the aim of the authors to improve the rate of 
absorption of hydrogen, so as to apply an activated chlorate solution 
in the estimation of hydrogen, and they have devised an absorbent 
which is prepared as follows: Tubes or rods of porous earthenware 
are steeped in 5% platinic chloride solution, then ignited in a 
flame so that they are covered with thin films of platinum, and 
packed into a Hempel pipette with the platinised ends uppermost. 
The pipette is then filled with a solution containing 35 grams of 
sodium chlorate, 5 grams of sodium hydrogen carbonate, 0°05 gram 
of palladous chloride, and 0°02 gram of osmium dioxide in 250 c.c. 
Such a mixture becomes more active after using it a time or two 
and can easily be arranged to absorb about 100 c.c. of hydrogen 
per hour without shaking, whilst the one quantity will oxidise 
slightly more than 22 litres. The cost of the soluble catalysts is 
only a few pence. 

The contact “poisons” are usually removed before it is neces- 
sary to estimate hydrogen in a gaseous mixture, but, having done 
this, the above absorbent gives excellent results with pure hydro- 
gen, and mixtures of hydrogen and methane, with or without 
nitrogen. Although oxygen alone is not absorbed, yet, when mixed 
with hydrogen, some of it takes part in the oxidation. 

This has led to a study of the catalysis of mixtures of hydrogen 
and oxygen, that is, the oxidation of hydrogen under the influence 
of the above absorbent, with the difference that the chlorate was 
left out. Hydrogen alone is scarcely absorbed at all. The speed 
of the oxidation is influenced by the composition of the gaseous 
mixture, and is greatest, not with electrolytic gas, but with a 
mixture containing more hydrogen. Higher concentrations of 
oxygen have a bad, retarding effect, owing, no doubt, to an action 
on the catalyst, but this is overcome by diluting with nitrogen, or 
nitrogen and methane. That is, mixtures of hydrogen and air soon 
give the correct absorption, calculated for the gas which happens 
not to be in excess. 

Carbon monoxide is much more slowly oxidised by the above 
combination of catalvsts than hydrogen, but, strange to say, it 
does not “poison” the mixture, for this is just as useful for 
hydrogen after being treated with carbon monoxide as before. 
Neither does a change in the reaction of the solution affect the 
catalyst much, for phosphoric acid may replace the sodium 
hydrogen carbonate without changing the activity. J. C. W. 


Betimation of Hvgroscopic Moisture in Soils. W. D. Haicu 
(Sci."Proc. Roy. Dublin Soc., 1915, [N.S.], 14, 529—534).—The soil 
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is mixed with about three times its weight of calcium carbide 
and the acetylene evolved measured after a few minutes. The 
apparatus employed is similar to that described by Masson (T., 
1910, 97, 851). 

The results obtained by this method were slightly lower than 
those obtained by heating the soil in an oven for sixteen hours. 
When much organic matter is present, as in peat, for instance, the 
difference between the two methods is greater, which seems to be 
due to the loss of volatile substances, other than water, when the 
soils are heated. Soil which was heated for several hours at 180° 
and then exposed to the air for several days gave results by the 
two methods agreeing within 0°04%. 

It was found that 0°018 gram of water gives 10°5 c.c. of 
acetylene ; the theoretical amount is 11°2 c.c. N. H. J. M. 


Estimation of Total Chlorine in Caoutchouc Substitutes. 
A. Hurtin (Ann. Chim. anal., 1915, 20, 241—242).—From 0:2 to 
0°5 gram of the substance is placed in a crucible, the latter is 
about one-half filled with a mixture of sodium carbonate and 
potassium nitrate, and then heated until gases burning with a 
luminous flame are no longer evolved and the mixture is melted. 
After cooling, the contents of the crucible are dissolved in dilute 
nitric acid and the chlorine is estimated volumetrically. 

W. P. S. 


Estimation of Fluorine. Wi iiam H. Apotpn (J. Amer. Chem. 
Soc., 1915, 3'7, 2500—2515).—Practically the whole of the methods 
hitherto proposed for the estimation of fluorine have been subjected 
to a critical experimental examination. As the result of a large 
number of experiments it is shown that the Berzelius-Rose method 
of fusion of insoluble fluorides will give good results, and account 
for the whole of the fluorine in the mineral, if the residue insoluble 
in water after the first fusion is submitted to a second fusion. 
In studying the Offermann method, by which the fluoride mixed 
with silica is converted into silicon tetrafluoride which is decom- 
posed by water and the solution titrated with alkali, it is shown 
that although the results are always low the best results are to be 
obtained by using 98°6% sulphuric acid at 200—220° and employ- 
ing powdered quartz. The estimation of soluble fluorides is best 
effected by precipitation as lead chlorofluoride. The precipitate 
in this case is washed by means of a saturated solution of lead 
chlorofluoride. The only satisfactory method of detecting and 
estimating fluorine in small quantities is the colorimetric method 
of Steiger-Merwin. J. F. 8. 


Estimation of Oxygen by Winkler’s Method. G. Bruuns 
(Chem. Zeit., 1915, 39, 845—848).—The author discusses Winkler’s 
modified method for the estimation of oxygen in waters (A., 1915, 
ii, 277), and suggests further manipulative simplification, such as 
keeping the potassium iodide in the solid form and adding a small 
crystal immediately before acidification, and conducting the titra- 
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tion in the original bottles after withdrawing a small measured 
volume to make room for the thiosulphate solution required for 
the absorption of the iodine. Also, in cases where nitrites or 
organic matter is present, instead of using carbon dioxide gas for 
converting the manganous hydroxide into carbonate, the addition 
of about 1°5 grams of solid potassium hydrogen carbonate is recom- 
mended. The precipitate rapidly settles, and the supernatant 
liquid can be removed, and the precipitate washed, without removal 
from the bottle, by decantation followed by upward filtration 
through a plug of cotton-wool placed in a fairly wide glass tube, at 
the upper end of which suction can be applied. Three rinsings with 
wash water are sufficient. G. F. M. 


Determination of Gases Dissolved in Waters and Effluents. 
A. A. Swanson and G. A. Huxerr (J. Amer. Chem. Soc., 1915, 37, 
2490—2500).—A method of determining the amount of gases 
dissolved in waters is described. This method is applicable in all 
cases, whether the water contains oxidisable material which would 
effect all titrimetric methods or for gases to which chemical methods 
are not applicable, for example, nitrogen. The method consists in 
principle in shaking a known volume of the water in a vacuum 
until the gas has distributed itself between the vacuum and the 
liquid and set up an equilibrium. This gas is then withdrawn 
to a gas analysis apparatus and analysed in the usual way. From 
the volumes of the water and vacuum and the partial pressures 
of the gas in equilibrium in the vacuum with that in the water, the 
total concentration of the gas originally present is calculated. In 
the case of oxygen a modification is introduced. A volume of 
water is shaken with a known volume of hydrogen, and the 
oxygen in the gas phase determined by passing the mixture over 
heated copper. Apparatus suitable for carrying out the above 
operations is described in detail in the paper. J. F. S. 


Method for the Estimation of Inorganic Phosphorus in Body 
Tissues and Fluids. A. Costantino (Chem. Zentr., 1915, ii, 287 ; 
from Arch. Farmacol. sperim., 1915, 19, 307—316).—The substance 
or fluid is treated with acid mercuric chloride solution (see this 
vol., ii, 62), excess of mercury is removed as sulphide, the solution 
is neutralised, and treated with 25 c.c. of 10% barium nitrate 
solution and 12 c.c. of 10% ammonia. After twelve hours the pre- 
cipitate is collected, washed with a solution containing 0°1% of 
barium nitrate and 0°1% of ammonia, then dissolved in dilute nitric 
acid, and the phosphoric acid estimated by the molybdic acid 
method. W. P. 8. 


Estimation of the Citric Acid Soluble Phosphates by the 
Ferric Citrate Method. N. Zacuaritapes and J. Czax (Chem. 
Zentr., 1915, ii, 724; from Zeitsch. landw. Versuchs.-Wesen Oesterr., 
1915, 18, 472—475).—The authors consider Popp’s method for the 
estimation of phosphates in Thomas slag to be preferable to the 
Darmstadt hydrochloric acid method, and to give more accurate 
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results. They point out that addition of hydrogen peroxide for 
the oxidation of any hydrogen, sulphide compounds is usually 
superfluous, and secondly that it is quite unnecessary to filter off 
the precipitate at once; it may without prejudice remain over- 
night. G. F. M. 


Purification and Physiological Action of Animal Charcoal. 
A. G. Bartapean (Pharm. Zentr.-h., 1915, 56, 683—687).—Animal 
charcoal usually contains impurities some of which are soluble in 
water and some in alkali or acid. Non-carbonised organic material 
is also frequently present. After re-carbonisation and repeated 
extraction with alkali, acid, and water, animal charcoal still retains 
salts which are sufficient to double or treble the growth of the 
rootlets of germinating wheat corns (Triticum sativum) immersed 
in distilled water and animal charcoal as compared with those 
immersed in distilled water alone. H. W. B. 


Detection of Carbon Monoxide in Blood. Kyup Sanp (J. 
Pharm. Chim., 1915, [vii], 12, 366—368 ; from Ann. hyg. pub. med. 
légale, 1915, 222).—The suspected specimen of blood is compared 
spectroscopically with normal blood and with blood saturated with 
carbon monoxide. In each case 10 c.c. of a 3% dilution of the 
blood is taken and treated with about fifteen drops of a solution of 
iodine in potassium iodide, which transforms the hemoglobin into 
methemoglobin whilst the carbon monoxide-hemoglobin remains 
unchanged. The solutions are then filtered and examined by the 
spectroscope. The author states that in this way 5% of carbon 
monoxide in blood can be detected. H. W. B. 


Apparatus for the Transference of Gases used in Hesse’s 
Method for the Estimation of Atmospheric Carbon Dioxide. 
Emm Grozea (Chem. -Zenir., 1915, ii, 297—298; from Bul. Soc. 
Stiinte Bucurests, 1914, 16, 156—159). —The air is originally contained 
in a holder supplied with a tap above and one below. The gas is 
displaced from this holder by water entering at the lower tap, and 
passes through the upper tap into a Hesse flask. This flask is 
originally filled with water, but as the air enters a corresponding 
amount of water flows out, the cork being doubly bored and fitted 
with tubes for this purpose. The carbon dioxide in the transferred 
air is then estimated by titration with barium hydroxide solution. 

D. ¥. TF. 


Estimation of Carbon Dioxide in Carbonates Decomposed 
by Ammonium Chloride Solutions. A. Cavazzi (Ann. Chim. 
Applicata, 1915, 4, 137—144).—The carbonates of calcium, barium, 
strontium, magnesium, zinc, lead, cadmium, bismuth, copper, 
lithium, sodium, potassium, and probably other metals, are gradu- 
ally decomposed and dissolved by boiling ammonium chloride 
solution, chlorides of the metals being formed and the carbon 
dioxide liberated as ammonium carbonate (compare A., 1915, ii, 
795). The latter may then be passed into an ammoniacal calcium 
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chloride solution and the carbon dioxide estimated as calcium 
carbonate by titration with acid. This method is not affected by 
the presence in the carbonate of organic matter, and avoids the 
inconveniences caused by such impurities as hydrogen sulphide, 
sulphur dioxide, etc., sometimes contained in the gas liberated by 
acid from complex mixtures like cements. When the carbonate is 
insoluble in water the mixture containing it must be very finely 
powdered in an agate mortar; even with precipitated carbonates 
this treatment is recommended. The method has been applied to 
argillaceous limestone, cement, soil, ash, alkali carbonate, mixture 
of the latter with alkali hydroxide, white lead, bismuth carbonate, 
malachite, azurite, siderite, etc. T. H. P. 


The Interaction of Perchloric Acid and Potassium Sulphate 
as an Example of Reversible Change. Wiu.tiam ALFrrep Davis 
(T., 1915, 10'7, 1678—1681).—It is shown that potassium may be 
accurately estimated by the perchlorate method even in presence of 
sulphates if the residual solution contains a sufficient excess of 
perchloric acid. If the evaporation is continued, so as to expel 
the greater portion of the perchloric acid, the precipitate is con- 
taminated with hydrated potassium hydrogen sulphate 

(KHSO,,H,0), 
which increases the weight of the precipitate and thus leads to 
high results. 

In general practice it is advisable, however, to eliminate the 
sulphate by evaporating with the addition of baryta, igniting very 
gently, and using the aqueous extract for evaporation with per- 
chloric acid. The treatment with baryta removes not only sulphate, 
but also silica, magnesium, and phosphates. H. M. D. 


The Bstimation of Small Quantities of Potassium. A. J. 
HambBurcer (Biochem. Zeitsch., 1915, 71, 415—463).—The principle 
of the method consists in the precipitation of the potassium in the 
form of the potassium sodium cobaltinitrite, 

Co(NO,),"3(K / NaNO,),nH,0, 
which is then centrifuged and the volume of the precipitate is 
measured. The cobalt reagent is prepared by dissolving 50 grams 
of cobalt nitrite in 100 c.c. of water, to which solution 50 c.c. of 
glacial acetic acid is added. A second solution is made by dis- 
solving 50 grams of sodium nitrite in 100 c.c. of water. Six parts 
by volume of the solution of the cobalt salt are mixed with ten 
parts by volume of the solution of sodium nitrite shortly before 
use. Five c.c. of the solution containing the potassium salt are 
mixed with 1°5 c.c. of the cobalt solution, and the mixture is kept 
for sixteen hours at 37°. It is then introduced into a special form 
of funnel (of which an illustration is given) which ends in a cali- 
brated capillary tube of 0°04 c.c. capacity, etched in 100 parts, each 
of which corresponds with 0-001 gram of potassium. The precipitate 
is separated by centrifugalisation into this tube, and the volume 
is then determined. It is necessary to keep to the specified con- 
ditions of experiment to obtain satisfactory results, which are not 
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influenced by the presence of relatively large amounts of sodium, 
nor by the presence of calcium, magnesium, or sulphates. Phos- 
phoric acid must, however, be removed, and for this purpose a 
mixture of calcium chloride and hydroxide or magnesia mixture 
can be best employed. Attention is called to the advantages of 
this method as compared with others that have been used for the 
estimation of potassium. 8. B. S. 


Estimation of Potassium in Fertilisers. Frrpinanp Piz 
(Chem. Zentr., 1915, ii, 365; from Zeitsch. landw. Vers.-Wesen 
Osterr., 1915, 18, 77—108).—The author has investigated the per- 
chlorate method, and recommends the following procedure for the 
estimation of potassium in fertilisers: (A) Zn potash fertilisers 
(potassium chloride, kainite, etc.)—Ten grams of the sample are 
heated with 200 c.c. of water and 10 c.c. of concentrated hydro- 
chloric acid ; barium chloride solution is added in quantity sufficient 
to precipitate all the sulphate present, the mixture is cooled, 
diluted to 500 c.c., and filtered. Twenty-five c.c. of the filtrate are 
transferred to a glass basin, 10 c.c. of perchloric acid (D 1°125) are 
added, and the mixture is heated until hydrochloric acid vapours 
are no longer given off; after cooling, the contents of the basin are 
treated with 25 c.c. of alcohol containing 0°2% of perchloric acid, 
the precipitate is rubbed down to a fine powder, then collected in 
a Gooch crucible, washed with the acid alcohol, and dried at 
120—130° for thirty minutes. The process must be carried out in 
an atmosphere free from ammonia vapours. (B) Zn mized 
fertilisers (superphosphates, wood-ash, etc.)—Ten grams of the 
sample are dissolved, and the sulphate precipitated as described 
under (A); the solution is then rendered ammoniacal, heated, 
treated with ammonium carbonate, cooled, diluted to 500 c.c., and 
filtered. Fifty c.c. of the filtrate are evaporated in a platinum 
basin, the residue is dried and heated to expel ammonium salts, 
then dissolved in water, the solution filtered, and the potassium 
precipitated with perchloric acid as described (compare Davis, T., 
1915, 107, 678). 


Determination of the Specific Electrical Conductivity in 
the Testing of Potable Waters. M. Fornaini (Ann. Chim. 
Applicata, 1915, 4, 150—182).—According to Kohlrausch, the 
amount of dissolved salts in an ordinary potable water is given, in 
mg. per litre, approximately by the expression 0°75.,.10°, where 
x is the specific electrical conductivity of the water (compare 
Doroschevski and Dvorshantschik, A., 1913, ii, 1071). 

The author’s investigations in this direction show that the water 
should be freed from gas by thorough shaking prior to the measure- 
ment of the conductivity, and that care should be taken to avoid 
the formation on the electrode of gas bubbles, which may alter the 
capacity and thus lead to appreciable error. In order to avoid the 
use of a thermostat, the conductivity may be measured at any 
temperature between 0° and 25°, and the value corresponding with 
18° calculated fromthe formula xj3=x;/[1 + 0°023(¢ —18)]=y¢. m; 
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a table is given showing the value of m; for each tenth of a degree 
between 0° and 25°9°. The proportions of organic matter normally 
present in natural waters have little influence on the conductivity, 
and the silicic acid, which varies from 0 to 0°1 gram per litre and 
may exist in the colloidal condition, usually introduces an error of 
from 0% to 4—5%, although in rare cases it may amount to 10%. 

A number of waters from different parts of Italy have been 
examined, and the results indicate that 0°71 represents more nearly 
the average value of the coefficient of the above expression than 
Kohlrausch’s value, 0°75. With the former number, the approxi- 
mation of the calculated to the actual amount of salt present varies 
between —4°2% and 3°1%. Further, it is found that if the saline 
residue, calculated in mg. per litre according to Kohlrausch’s ex- 
pression (factor 0°75), is diminished by the number of mg. corre- 
sponding with the total hardness determined by Clark’s method 
and expressed in French degrees, the resultant number differs from 
the actual salt content by from —3°9% to +2°1%. 

When the value of x;,.10° is less than 200, calculation of the 
saline residue from the conductivity gives somewhat untrustworthy 
results, since observational errors become appreciable at such dilu- 
tions, unless, indeed, special precautions are taken. Further, when 
X1g - 10° exceeds 700, anomalies become to increase in frequency and 
magnitude, owing to the diminished dissociation of the dissolved 
salts and the greater complexity of the salt solution ; in these cases 
it is advisable to dilute the water with doubly distilled or con- 
ductivity water before measuring the conductivity. 

A bibliography is appended. T. H. P. 


Separation and Estimation of Aluminium and Glucinum by 
the use of Acetyl Chloride in Acetone. H. D. Minnie (Amer. J. 
Sct., 1915, [iv], 40, 482—485).—The method of procedure is the 
same as that described for the separation of aluminium and iron 
(A., 1915, ii, 107), aluminium being precipitated from concentrated 
solution as the hydrated chloride and weighed as oxide, whilst 
glucinum remains in solution and is precipitated by ammonium 
hydroxide after diluting with water and warming on a steam-bath 
to volatilise the acetone. It is essential that the acetyl chloride be 
free from phosphorus compounds, and it is accordingly best prepared 
from acetic anhydride by saturating with hydrogen chloride and 
distilling at 100° in a rapid current of the same gas. The insolu- 
bility of glucinum chloride in the acetone—acetyl chloride mixture 
limits the process to the separation of quantities of the two 
elements which do not exceed the equivalent of 0°15 gram of the 
oxides, and of this amount glucinum should not greatly exceed one- 
third, otherwise there is a danger of inclusion of glucinum chloride 
in the aluminium precipitate. G. F. M. 


The Development of Electro-Analysis in America. EpGar 
F. Smirn (Trans. Amer. Electrochem. Soc., 1915, 27, 23—34).— 
Historical. A new method for the estimation of cobalt is described. 
The metal is converted into cobalt ammonium fluoride and electro- 
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lysed in a platinum dish with 0°8 ampere and 2 volts. The cobalt 
is precipitated completely on the anode as the dioxide in a hydrated 
form, which is weighed as Co,0,. The separation from nickel is 
complete. The addition of ammonium fluoride is equally successful. 


The Quantitative Estimation of Nickel with Dimethyl- 
glyoxims. Kart Wacenmann (Ferrum, 1915, 12, 126—129).— 
In place of weighing the dried precipitate of nickel dimethy]l- 
glyoxime, the metal may be deposited electrolytically. The 
dimethylglyoxime may be added in hot aqueous solution, and the 
cold solution allowed to remain twenty-four hours before filtration. 
It is then washed with hot water, dissolved in dilute sulphuric 
acid, boiled with a few drops of hydrochloric acid and hydrogen 
peroxide to destroy the oxime, and neutralised with ammonia. 
After the addition of an excess of concentrated ammonia, the nickel 
is deposited on a gauze electrode at 70—80° in the usual manner 
for rapid analysis. 

Manganese if present, as in the analysis of special steels, may be 
kept in solution by addition of ammonium chloride. C. H. D. 


Action of Metallic Magnesium on Tin, Antimony, and 
Arsenic Sulphides. C. Perrust (Ann. Chim. anal., 1915, 20, 
229—233).—When stannic sulphide is suspended in water and 
mixed with five times its weight of powdered magnesium it is 
reduced to stannous sulphide or metallic tin, and hydrogen sulphide 
is evolved. Arsenic sulphide, treated in a similar manner, gives 
at first a yellow solution, from which hydrochloric acid precipitates 
arsenious sulphide; if the reaction-is prolonged, the whole of the 
arsenic may be removed from the solution. The addition of methyl 
alcohol tends to keep the arsenious sulphide in solution. Antimony 
sulphide reacts with magnesium in a similar way. The three 
elements, in admixture as their sulphides, may be detected as 
follows. A portion of the mixed sulphides is treated with mag- 
nesium powder, and the mixture filtered as soon as the yellow 
colour changes to brown; the brown residue is dissolved in hydro- 
chloric acid and the heated solution treated with mercuric chloride, 
when a grey precipitate indicates the presence of tin. Another 
portion of the sulphides is shaken for a few minutes with mag- 
nesium powder and 5 c.c. of methyl alcohol, then heated slightly, 
and filtered. The filtrate is acidified with hydrochloric acid; if 
arsenic is absent, a slight precipitate of sulphur is obtained, but if 
arsenic is present, a yellow precipitate of arsenious sulphide is 
formed. A third portion of the precipitate is dissolved in con- 
centrated hydrochloric acid, and a drop of 1% mercuric chloride 
solution and an excess of potassium hydroxide solution are added ; 
a black turbidity indicates the presence of antimony. W. P. 8. 


Testing of Ores for the Cyanide Process. Wetton J. Crook 
(Chem. News, 1915, 112, 237—238; from Chem. Engineer, 1915, 
21).—To estimate the soluble acidity of ores, a portion of the 
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finely-ground sample is shaken for one hour with water, the mix- 
ture then filtered, and a portion of the filtrate titrated with 
standard sodium hydroxide solution, using phenolphthalein as 
indicator. The total acidity is estimated by shaking a definite 
quantity of the sample for six hours with 100 c.c. of the sodium 
hydroxide solution, filtering the mixture, and titrating the residual 
alkalinity with oxalic acid solution. The difference between the 
total acidity and the soluble acidity gives the “latent’”’ acidity of 
the ore, that is, the acidity due to salts, sulphides, insoluble sub- 
stances, etc. The quantities of the ore taken for the estimations 
and the strength of the alkali and acid solutions used are such that 
the results obtained, expressed in c.c. of the alkali solution, give 
directly the number of pounds of lime to be added to 1 ton of the 
ore to neutralise its acidity. ee! 


Differentiation of “Benzine” (Light Petroleum] and Benz- 
ene. Herm. Mix (Kolloid Zeitsch., 1915, 17, 7—9).—A_ resin 
extracted from dragon’s-blood obtained from Sumatra is recom- 
mended for the differentiation of “benzine” and benzene. The 
resin has a deep red colour, and after treatment with hot petroleum 
(heavy and light) it is inactive towards “ benzine”’ in the cold, but 
gives a deep coloration when acted on by benzene. The resin has 
been named dracorubin, and in the form of coloured test-papers it 
may be used for the approximate estimation of benzene in com- 
mercial samples of “benzine.” The behaviour of dracorubin test- 
papers on treatment with various organic liquids (pure and com- 
mercial) has been examined in detail. H. 


Physico-chemical Studies on Wines, Electrolytic Dissocia- 
tion Constant of Wines. (Mutz.) CLetia pi Maio (Ann. Chim. 
Applicata, 1915, 4, 245—268).—Measurements made on a series of ten 
wines give the following results: In genuine wines the process of 
electrolytic dissociation follows, with good approximation, the law 
of dilution. The dissociation constant, KX, varies with different 
wines, but the variations lie within narrow limits; a means is thus 
furnished of determining adulteration with strong mineral acids. 
With nine wines the mean value of K was found to be 
0°0184+0°0016, with a probable error of 9°1%. Besides modifying 
considerably the value of the dissociation constant, the addition 
to wine of strong mineral acids in greater proportion than 0°05% 
effects an appreciable alteration in its degree of constancy owing to 
the prevalence of strong electrolytes which do not conform to the 
laws of dilution. Lack of constancy of K may also be observed in 
wines of low natural acidity which have been treated with meta- 
bisulphite. T. H. P. 


Jaundice Produced by the Absorption of Picric Acid. 
Analysis of the Blood and Urine under this Condition. Pocnan 
and B. Sauton (J. Pharm. Chim., 1915, [vii], 12, 350—352).—The 
picric acid is first extracted by ether or benzene from the urine 
or blood, and is then recognised by the usual tests. The results 
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show that there is not the slightest difficulty in distinguishing 
between pathological jaundice and the condition produced by the 
absorption of picric acid. H. W. B 


Recognition of Picric Acid in Urine in the Presence or 
Absence of Biliary Pigments. ViLtepiev and Manoeavu (J. 
Pharm. Chim., 1915, [vii], 12, 366; from Arch. med. pharm. milit., 
1915, 64, 255)—The method depends on the solubility of barium 
picrate and the insolubility of biliary pigments in the presence of 
salts of the alkaline earths. To 100 c.c. of urine are added about 
20 c.c. of a saturated solution of barium chloride. The mixture is 
shaken, filtered, and the precipitate washed with 10—15 c.c. of 
boiling water. The filtrate and washings are treated with excess 
of sulphuric acid (about 5 c.c.), and, after removal of the precipi- 
tate, extracted twice with 20 c.c. of ether. After evaporation of 
the ether, the residue is dissolved in 2 c.c. of boiling water, filtered, 
and tested for picric acid in the following ways: (1) 2 drops of 
the liquid on a microscopic slide are mixed with 2 drops of a 10% 
solution of cocaine hydrochloride; tufts of silken crystals of cocaine 
picrate are observed under the microscope; (2) 10 drops of the 
liquid are mixed with 2 or 3 drops of alkaline potassium cyanide ; 
a dark red colour appears on heating ; (3) a piece of wool is dipped 
into 10 drops of the liquid diluted with water and heated on the 
water-bath ; the wool is dyed yellow, and the colour is not removed 
by washing in water. H. W. B. 


The Diphenylamine Reaction of Lzvulose. Lxropotp Rapt- 
BERGER (Chem. Zentr., 1915, ii, 493; from Qsterr-wng. Zeitsch. 
Zucker-ind., 1915, 44, 261—264. Compare A., 1912, i, 1020; 1913, 
i, 1386).—The author considers that the diphenylamine reaction of 
levulose takes place in two stages; the diphenylamine is first con- 
verted by the concentrated sulphuric acid into diphenylbenzidine, 
and this is then oxidised by the levulose into N-phenyldi-imine- 
p-diphenoquinone, an indamine. The blue colour reaction of 
carbohydrates described by Ihl (Chem. Zett., 1885, 9, 451) with 
diphenylamine is probably due to the fact that carbohydrates 
yield levulose and dextrose when heated at 68°, and that both the 
latter act as oxidising substances. W. P. 8. 


Action of Copper Solutions in Sucrose. Estimation of 
Invert-sugar in the Presence of Sucrose. EmiLe SaILuarp 
(Compt. rend., 1915, 161, 591—593).—In estimating invert-sugar in 
the presence of sucrose by the reduction of alkaline copper solu- 
tions the results obtained are always too high, owing to a portion 
of the sucrose being attacked and then exerting a reducing action. 
This attack is more marked the more alkaline is the copper solution, 
and it varies with the amount of invert-sugar present. The author 
advises the use of a solution containing 69°26 grams of copper 
sulphate per litre, and a solution containing 346 grams of Rochelle 
salt and 130 grams of sodium hydroxide per litre. Ten c.c. of each 
of these solutions are mixed and heated for twenty-two minutes 
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with 50 c.c. of the prepared sugar solution at 62—64°. The blue 
filtrate from this estimation is similarly heated for a further 
twenty-two minutes, and if this second heating precipitates less 
cuprous oxide than the first, the sugar solution contains reducing 
sugars. A table is given for calculating the results. W. G. 


Action of Sucrose on the Alkaline Copper Solution. L. 
Maquenne (Compt. rend., 1915, 161, 617---623. Compare Saillard, 
preceding abstract)—Working with Barreswill’s alkaline copper 
tartrate solution the author finds that, with sucrose, the amount 
of reduction increases rapidly with the concentration of the copper 
and the time of heating for a given concentration of sucrose. The 
reduction is apparently not due to a preliminary inversion of the 
sugar, but to a direct oxidation of the sugar, accompanied, or 
followed possibly, by hydrolysis. As the concentration of the 
sugar solution increases, the amount of cuprous oxide produced 
at first increases rapidly to a maximum and then slowly decreases. 
This maximum effect is reached when the concentration of the 
sucrose with respect to the total volume of solution is about 11%. 
It is probable that complex copper and potassium sucrates are 
formed, the dissociation of which diminishes in the presence of 
the excess of sucrose, thus reducing the alkalinity and active 
copper content of the liquid. The presence of invert-sugar acts 
in the same way as an excess of sucrose, causing a diminution in 
the reduction due to the sucrose. W. G. 


New Method for the Estimation of Fatty Acids in Soaps. 
H. F. Stack (Pharm. J., 1915, 95, 696—697).—Five grams of the 
soap are heated with 10 c.c. of glycerol until the soap has dis- 
solved ; the mixture is then acidified with 4 c.c. of hydrochloric acid 
(1:3), and the liberated fatty acids are drawn up into a graduated 
5 c.c. pipette; hot water is added, if necessary, to bring the whole 
of the fatty acid into the pipette. The top of the latter is now 
closed and the pipette suspended in a water-bath at 55°. The 
volume of the fatty acids is read at this’ temperature; the volume 


. multiplied by the sp. gr. gives the weight. It is necessary, for this 


purpose, to know the sp. gr. of the fatty acids of the more common 
classes of soaps, and these numbers should be determined at 55°. 
The use of glycerol for dissolving the soap has the advantage that 
the liberated fatty acids form a perfectly clear layer above the 
layer of glycerol, etc. W. P. 8. 


Detection of Lactic Acid in Leathers, and also in Tanning 
Lyes and Other Liquids. R. Laurrmann (Chem. Zenir., 1915, 
ii, 763—764; from Ledertech. Rundschau, 1915, 14, 264—268, 
287—292).—Lactic acid may be detected by conversion into acet- 
aldehyde by distillation with lead peroxide. If the solution under 
examination is very dilute, it must first be concentrated by evapora- 
tion with the addition, if sulphate or chloride be present, of 10 c.c. 
of 10% sodium carbonate solution, the equivalent quantity of 
sulphuric acid being again added before the distillation. Twenty- 
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five c.c. of the prepared solution are distilled in a 500 c.c. flask 
with 3 grams of lead peroxide at such a rate that about 40 drops 
are collected per minute. In the distillate, which is collected in 
5 c.c. fractions, the acetaldehyde is detected by adding 10—12 drops 
of an aqueous diethylamine solution (2 drops in 25 drops of water) 
and 5—6 drops of a 0°08% solution of sodium nitroprusside. In 
presence of acetaldehyde the blue colour which appears in one to 
two minutes persists, according to the amount present, for from 
one to fifteen minutes after the distillation is complete; otherwise 
it rapidly fades during the distillation. The presence of acet- 
aldehyde may also be detected by the iodoform reaction. About 
8 drops of 10% solution of iodine in potassium iodide and sufficient 
sodium hydroxide to decolorise is added to the distillate, and a 
distinct cloudiness after some minutes is conclusive of the presence 
of acetaldehyde ,which may be further confirmed by warming the 
alkaline solution with a little resorcinol when a carmine-red colora- 
tion is produced and the odour of iodoform becomes still more 


apparent. G. F. M. 


Detection of Free Mineral Acids and Lactic Acid in 
Leather. R. Laurrmann (Chem. Zentr., 1915, ii, 765; from 
Ledertech. Rundschau, 1915, 8, 292—301).—-Dried and undried 
portions of the leather are dialysed ; if the former dialysate is acid, 
mineral acids or oxalic or lactic acids may be present. If only 
the latter dialysate is acid, the acidity is due to volatile organic 
acids. In the former eventuality an extract of 20—30 grams of 
the leather in 200 c.c. of hot water is tested for sulphate, chloride, 
and oxalic acid ions. If the latter is present, the question as 
to whether the leather contained free mineral acid cannot be 
decided. If absent, lactic acid is tested for in an extract of the 
finely divided leather prepared by prolonged digestion at 60—65° 
by the author’s method (preceding abstract). If both oxalic and 
lactic acid are thus proved absent, the sulphate and chlorine ions 
must have been present as free acid. In this case the dialysing 
process can be utilised for their quantitative estimation, the 
aqueous dialysate being titrated with WV /10-alkali hydroxide, using 
Congo-red as indicator. G. F. M. 


Estimation of Total Tartaric Acid, Calcium Tartrate, 
Potassium Hydrogen Tartrate, and Free Tartaric Acid 
in Wine. Ruporr Kunz (Chem. Zentr., 1915, ii, 287—288; 
from Arch. Chem. Mikroscopie, 1915, No. 3).—Fifty c.c. of the 
wine are treated with exactly 3 c.c. of WV /2-hydrochloric acid 
and 2 c.c. of 20% potassium chloride solution, and evaporated 
to 10 cc. Another portion of 50 cc. of the wine is evapor- 
ated at the same time, without any addition, until the 
residual solution weighs 10 grams. To each of the residual solu- © 
tions are now added 100 c.c. of 96% (by vol.) alcohol; after 
twelve hours the precipitates are collected, washed with alcohol, 
then dissolved in hot water, and the solutions titrated with 
N/10-alkali solution. The quantity of the total tartaric acid 
and of the potassium hydrogen tartrate in the wine is thus 
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obtained. The filtrate from the potassium hydrogen tartrate 
estimation (the precipitate also contains the calcium tartrate) is 
now treated with 2 c.c. of 20% potassium chloride solution; after 
twelve hours, 2 ¢.c. of V/10-hydrochloric acid are added, the pre- 
cipitate is collected, washed with alcohol, dissolved in hot water, 
and the solution titrated. This result gives the amount of free 
tartaric acid present, and the difference between the quantity of 
total tartaric acid and the sum of the quantities of free tartaric 
acid and that present as potassium hydrogen tartrate gives the 
amount present as calcium tartrate. W. P. S. 


Source of Error in the Estimation of Tartaric Acid in Wine 
Lees and Tartars. P. Cartes (Ann. Chim. anal., 1915, 22, 240— 
241).—When the Goldenberg method (A., 1908, ii, 237) is employed 
for the estimation of tartaric acid in tartars, etc: containing 
calcium carbonate, the weighed portion of the substance should 
be mixed with twice its weight of water and then treated with 
hydrochloric acid, in small quantities at a time, until the mixture 
no longer evolves carbon dioxide when the acid is added. Eighteen 
c.c. of hydrochloric acid (D 1°10) are now added, and the process 
carried out as described. Unless the calcium carbonate is first 
decomposed, the quantity of hydrochloric acid added subsequently 
may not be sufficient to dissolve the tartrates. W. P. S. 


Estimation of Acidity in Potatoes. J. F. Horrmann and Fr. 
Precket (Landw. Versuchs-Stat. 1915, 8'7, 237—239).—The expressed 
potato sap (50 cc.) is diluted to 250 c.c. with 95% alcohol, 
frequently shaken during an hour, and filtered. Of the filtrate, 
100 c.c. are diluted with 100 c.c. of water, vigorously shaken to expel 
carbon dioxide, and titrated in presence of 1 c.c. of rosolic acid. 
A titration is also made, in a similar vessel, in a mixture of alcohol 
(80 c.c.) and water (120 c.c.), and the result deducted from that 
obtained with the potato sap. 

It is of importance to employ solutions containing the same 
relative amounts of water and alcohol; with greater proportions 
of alcohol, the change of colour is retarded. N. H. J. M. 


The Salicylates. II. Methods for the Quantitative Recovery 
of Salicyl from Urine and other Body Fluids. T. W. TxHosurn 
and Paut J. Hanzii (J. Biol. Chem., 1915, 23, 163—180).—The 
term “salicyl” is employed to indicate the salicyl group in what- 
ever form it occurs. To recover salicyl from urine, the fluid is 
distilled in the presence of syrupy phosphoric acid (20 c.c. of 80% 
acid solution to 100 c.c. of urine). By this means the conjugated 
salicylates, such as salicyluric acid, are hydrolysed, and the salicylic 
acid distils over with the steam. The amount is then estimated 
colorimetrically in an aliquot part of the distillate by the addition 
of 2% ferrous ammonium sulphate, the colour produced being 
estimated by comparison with solutions containing varying amounts 
of a standard solution, of which 1 c.c. contains 0°0001 gram of 
salicylic acid. To estimate salicyl in blood, the free salicylic acid 
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is extracted with ether, and the amount estimated’ colorimetrically. 
To estimate the conjugated salicyl, the proteins are first removed 
by addition of ten times the volume of alcohol; to an aliquot part 
of this liquid a few drops of saturated zinc chloride solution are 
added and the mixture is boiled. The filtrate is then freed from 
alcohol by boiling, and the aqueous solution is hydrolysed by phos- 
phoric acid, and the estimation completed by the method described 
above in the case of urine. A method is also suggested for the 
estimation of salicyl in feces. Ss. B. 8S. 


Biochemical Reaction of Rancid Fats. J. ViINTILEsco and 
Aun Popesco. (J. Pharm. Chim., 1915, [vii], 12, 318—323).—The 
rancidity of fats and oils is due to the fixation of oxygen, and the 
authors show that this oxygen may be liberated by the action of 
peroxydase and detected by the guaiacum reaction. Ten grams 
of the fat are just melted in a test-tube, 5 drops of diluted blood 
or of 3% hemoglobin solution are added, followed by 10 drops of 
guaiacum tincture and 10 c.c. of water, and the mixture is shaken 
for one minute. If the fat is rancid, the emulsion is coloured blue, 
the intensity of the coloration depending on the degree of 
rancidity, whilst in the case of non-rancid fats, or oils, the mixture 
remains colourless. The blue coloration may be rendered more 
distinct when dealing with fats which are only slightly rancid by 
adding an equal volume of 95% alcohol to the mixture after the 
latter has been shaken. That the acidity of a fat is not a function 
of the rancidity is shown by the fact that a rancid acid fat, after 
being neutralised and washed with water and alcohol, gives a 
reaction equal in intensity to that yielded by the fat before neutral- 
isation. Rancid fats still give the reaction after being heated at 
120° for a few minutes, but not after being heated at 200°. 

W. P. S. 


Applied Plant Microchemistry. XI. Microchemical Detec- 
tion of Baptisin in Baptisia Tinctoria (Roots). O. Tunmann 
(Chem. Zentr., 1915, ii, 288—289; from Apoth. Zeit., 1915, 30, 
272—274).—Pyridine is a better solvent than dilute alcohol for 
the extraction of baptisin from the powdered roots of Baptisia 
tinctoria (wild indigo); after repeated crystallisations from dilute 
alcohol, the glucoside is obtained as a white, crystalline powder, 
m. p. 244°. It is soluble in aniline, pyridine, amyl alcohol, and 
potassium hydroxide solution, insoluble in ethyl acetate and tur- 
pentine, and slowly soluble in chloral hydrate solution and acetic 
acid. Baptisin may be detected in sections of the root by treating 
the section with vanadium sulphate; the edge of the section 
exhibits a violet coloration which changes to light blue; cerium 
sulphate and tungsten sulphate yield reddish-violet colorations. 
Baptisin sublimes for the greater part without decomposition. If 
5 mg. of the powdered root are heated, the first sublimate obtained 
consists of colourless or light yellow needles of the glucoside; the 
subsequent sublimate consists of white prisms of baptigenin. The 
glucoside and its derivative give a red coloration with vanadium 
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sulphate, the colour changing gradually to violet and brownish- 
blue. When the sublimate is treated with a drop of sulphuric acid 
and a crystal of tungstic acid is added, the edges of the crystal 
show a deep violet coloration. If the sublimate is mixed with 
iodic acid solution, dried, the residue washed with water and then 
treated with sulphuric acid, the crystals become red, then violet 
or black, and dissolve, whilst the edge of the sulphuric acid exhibits 
a bluish-grey colour. Baptisin is localised in the parenchyma, _ 
W. P. 8. 


A Frangula Substitute, the Barks of Rhamnus Carniolica 
and Alnus Glutinosa. O. Tunmann (Chem. Zentr., 1915, 674; 
from Schweiz. Apoth. Zeit., 1915, 53, 313—318; 325—332).—A 
proposed substitute for frangula consists of a mixture of 15% of 
the bark of Rhamnus carniolica and 75% of the bark of Alnus 
glutinosa. The former bark contains both free and combined 
hydroxymethylanthraquinones and might serve as a substitute for 
frangula, but the bark of Alnus glutinosa is worthless. The three 
Rhamnus drugs may be distinguished by the rays in the cambium 
layer; in the case of frangula they form one or two, very seldom 
three, layers; in R. purshianus they appear in one to three, seldom 
four, layers; in R. carniolica they are in four, six, or even eight, 
layers. R. carniolica contains 1°84% of free, and 3°78 of combined, 
hydroxymethylanthraquinones ; frangula-emodin is also present, but 
not chrysophanic acid. The total anthraquinones in RF. carniolica 
may be estimated as follows: Five grams of the dry powder are 
boiled with 100 grams of dilute sulphuric acid for thirty minutes 
under a reflux apparatus, the mixture then filtered, and the filtrate 
extracted twice with chloroform (50 and 20 grams). The chloro- 
form solution is shaken for fifteen minutes with two quantities of 
50 grams of 5% sodium hydroxide solution, the alkaline extract is 
acidified with hydrochloric acid, the precipitated hydroxymethyl- 
anthraquinones collected, dried at 100°, and weighed. W. P. S. 


Identification and Hstimation of “Saccharin” [o0-Benzoic- 
sulphinide] in Foodstuffs. Frprerico CeccnEereii (Boll. chim. 
farm., 1915, 54, 641—648).—Before a foodstuff is treated with ether 
in order to extract any “saccharin” present, it is necessary that 
alcohol should be completely removed, since even a small residuum 
of alcohol may result in the extraction of other sweet substances, 
such as glycerol, levulose, various glucosides, etc. In some cases the 
whole of the alcohol is not expelled by a single evaporation, and 
it is advisable repeatedly to take up the residue in distilled water 
and evaporate. The residue obtained after extraction with ether 
and expulsion of the latter should be purified by treatment with 
permanganate, and should then: (1) be pronouncedly sweet; 
(2) give the reaction for salicylic acid only after fusion with 
sodium hydroxide at 250°; (3) contain sulphur in the theoretical 
proportion; (4) yield a silver derivative containing 37% of the 
metal; (5) give Tarugi and Lenci’s reaction (compare A., 1912, ii, 
897) after hydrolysis by means of sulphuric acid. T. H. 
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The Microchemical Method for Gasometric Determination 
of Aliphatic Amino-nitrogen. Donatp D. van Sryke (J. Biol. 
Chem., 1915, 23, 407—409. Compare A., 1910, ii, 751; 1911, ii, 
164 ; 1912, ii, 1008 ; 1913, ii, 1084).—A modification of the gas-burette 
employed for measurement of the nitrogen is described. This is of 
3 c.c. capacity, graduated into divisions of 0°01 c.c. placed 1 mm. 
apart. ‘The zero point is placed a few millimetres below the stop- 
cock. Readings to 0°001 c.c. are possible. A modification in the 
manipulation of the author’s micro-method is also described. 

8. B. S. 


The “Ninhydrin” Reaction. Vicror Joun Harpine (Trans. 
Roy. Soc. Canada, 1915, 9, 33—42).—-A critical examination of the 
conditions governing Ruhemann’s test for amino-acids with triketo- 
hydrindene hydrate (T., 1910, 97, 2025). The author finds that 
under accurately defined conditions of concentration and tempera- 
ture the test can become specific for amino-acids, these being the 
only substances which give the test readily and clearly in very dilute 
solution. He recommends that, in testing for amino-acids, not 
more than 0°1 mg. of nitrogen be present in each c.c. of the liquid 
to be tested, and that 1 c.c. of it should be heated in a boiling 
water-bath with 1 c.c. of a 1% solution of “ninhydrin” for fifteen 
minutes. Evaporating the liquid to be tested to dryness in a dish 
with the reagent is unsatisfactory. In the presence of pyridine, 
ammonium salts and primary amines, as well as amino-acids, react 
strongly with triketohydrindene hydrate, and therefore the colori- 
metric method of Harding and MacLean for estimating the nitro- 
gen in a-amino-acids present is inapplicable to the analysis of 
physiological fluids (compare A., 1915, ii, 382). The blue colora- 
tion obtained by Halle, Loewenstein, and Pribram with this 
reagent and glycerol and allied substances (compare A., 1913, ii, 
922) is shown to be due to the presence of traces of nitrogenous 
impurity. The blue colour obtained with amino-acids is character- 
ised in three ways, namely, (1) It gives a broad absorption band 
in the visible spectrum extending from the red into the green part 
of the spectrum when viewed in dilute solution; (2) the blue 
colour changes to purple when viewed in artificial light; (3) the 
colour is resistant to mild oxidation, the passage of a rapid current 
of air for five minutes through a standard colour having no effect 
on the quantity present. The blue colour given by hydrindantin 
and potassium or sodium hydroxide differs from this very markedly 
in that it gives no absorption band in the visible spectrum; it 
remains blue when viewed by artificial light, and it is very readily 
oxidised to a colourless solution when shaken with air. W.G 


New Reaction of isoThiocyanates. G. Denicis (Bull. Soc. chim., 
1915, [iv], 17, 380—381).—To a few c.c. of the solution to be 
tested twice its volume of a solution of mercuric sulphate (28 grams 
per litre) is added, the mixture shaken, filtered, if necessary, and 
heated in a boiling water-bath for one to five minutes, according 
to the dilution. «soThiocyanates, if present to the extent of 
0°25 gram per litre, will give a crystalline precipitate of dithio- 
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trimercuric sulphate (compare A., 1915, ii, 835, 839), which can 
be examined under a microscope and characterised. W. G. 


Mercury Ureometer of Simple Construction. Henri Martin 
(J. Pharm. Chim. 1915, [vii], 12, 352—354).—A modification of 
Esbach’s ureometer is described for the estimation of urea in the 
blood. The blood is treated with an equal volume of a 20% 
solution of trichloroacetic acid, and the urea in a measured volume 
of the filtrate decomposed by sodium hypobromite. The nitrogen 
gas evolved is collected in the modified Esbach’s ureometer over 
mercury. H. W. B. 


Method for the Extraction of Creatine and Creatinine 
from Body-tissues and Fluids. A. Costantino (Chem. Zentr., 
1915, ii. 287 ; from Arch. Farmacol. sperim., 1915, 19, 254—258).— 
The fluid, or the finely-divided organ, is shaken for two hours with 
200—250 c.c. of 2% mercuric chloride solution containing 1% of 
hydrochloric acid; the mixture is then filtered, and the excess of 
mercury is removed as sulphide. An aliquot portion of the 
solution is heated to expel hydrogen sulphide, neutralised with 
sodium hydroxide, and concentrated to about 10 c.c. The solution 
thus obtained is colourless and free from proteins, and serves for 
the colorimetric estimation of the creatine. WwW. a. = 


The Use of Trichloroacetic Acid as a Protein Precipitant. 
I, GREENWALD (J. Amer. Chem. Soc., 1915, 3'7, 2604—2605).—The 
author disclaims any right to the discovery of the general use of 
trichloroacetic acid as a reagent for proteins (compare Graves and 
Kober, ibid., 2445). D. F. T. 


Analysis of Proteins by Determination of the Chemical 
Groups Characteristic of the Different Amino-Acidse. A Cor- 
rection. Donatp D. van Stryke (J. Biol. Chem., 1915, 23, 411).— 
The formula for determination of histidine and arginine given in 
the original paper (A., 1911, ii, 944) should read: Histidine= 
8(D — 3Arg) = 15D —-—1:125Arg, instead of ‘Histidine N= 
1°667D —1°225 Arg. as there given. D=diamino-acid nitrogen, 
Arg.=arginine nitrogen. S. B.S. 


The Proteins in Caoutchouc and in Caoutchouc Latex. 
Fr. Frank (Chem. Zentr., 1915, i, 1345 ; from Gummi-Zeit., 1914, 29, 
196—198).—The following method is recommended for the separa- 
tion of the nitrogenous substances in crude caoutchouc. From 
1 to 2 grams of the sample are mixed in a test-tube with 30 c.c. 
of cumene, limonene, or dipentene, and the mixture is boiled under 
a reflux apparatus until a homogeneous solution is obtained. The 
tube and its contents are then submitted to centrifugal action 
(2500—3000 revs. per minute) for one to one and a-half hours, the 
clear liquid is decanted, the sediment next boiled with xylene, and 
again submitted to centrifugal action, and these operations are 
repeated, using light petroleum and ether, respectively, as the 
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solvents. The residue is then dried, weighed, and further ex- 
amined. It yields distinct reactions with the biuret and xantho- 
protein tests, with Millon’s reagent, and in most cases the presence 
of tyrosine can be detected. The substance responds to all the 
precipitation tests for proteins. The cleavage products obtained 
when the substance is hydrolysed completely are the same as those 
obtained from the latex and from the serum after coagulation. 
The presence of the following products may be detected: mono- 
aminomonocarboxylic acids, aromatic amino-acids (phenylalanine, 
tyrosine), heterocyclic amino-acids (tryptophan), diaminomono- 
carboxylic acids, monoaminodicarboxylic acids, and cystine. It 
follows that, in working up latex, the proteins should be separated 
simultaneously with the caoutchouc in such a way that they do not 
undergo further decomposition. W. P. &. 


Estimation of the Ammonia from the Amino-acids and 
Proteins of Urine by Means of Formaldehyde. M. W. 
ScnettemMaA (Pharm. Weekblad., 1915, 52, 1549—1555).—A 
historical survey of the application of formaldehyde to the estima- 
tion of combined ammonia in urine, and an account of the results 
obtained by the author by this method. A. J. W. 


Acid Ratio: A New Method for Estimating the Proteolytic 
Strength of Germinated Grain in Technical Analysis. Car. 
A. Nowak (J. Ind. Eng. Chem., 1915, 7, 858-—859).—The method is 
based on the formaldehyde titration of the amino-groups. Fifty 
grams of finely-ground malt are shaken for thirty minutes with 
150 c.c. of cold water, and the mixture then filtered, the first por- 
tions of the filtrate being returned to the filter. Exactly forty- 
five minutes after starting the extraction, or fifteen minutes after 
removing the mixture from the shaking machine, 20 c.c. of the 
filtrate are transferred to a beaker, 20 c.c. of water and 0°5 e.c. 
of 0°5% phenolphthalein solution (in 50% alcohol) are added, and 
the solution is titrated with W/10 sodium hydroxide solution. 
This titration gives the natural acidity. To the mixture are now 
added 10 c.c. of 40% formaldehyde solution (previously mixed 
with 5% of its volume of 0°5% phenolphthalein solution and then 
neutralised), and the titration is continued until a distinct pink 
coloration is obtained. This second titration is a measure of the 
amino-groups present. The ratio between the amino-acidity and 
the natural acidity, obtained by dividing the number of c.c. of 
alkali solution representing the amino-acids by the number of c.c. 
representing the natural acidity, is as 1:1 or greater. ‘This ratio 
is termed the acid ratio of malt. A really good malt should be 
high in natural acidity and should show an acid ratio of 1:1°10, 
which may be expressed as 110; in some malts it may be as high 
as 130. To obtain comparative figures as to the proteolytic 
strength of different malts, the remainder of the filtrate is main- 
tained at the ordinary temperature for sixteen hours, and a second 
estimation of the acid ratio is then made. Malts showing the 
greatest increase in the acid ratio are those having the greatest 
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peptic strength; the increase may amount to from 5 to more 
than 30 units. W. P. 8. 


Analysis of Soils with Strong, Hot Hydrochloric Acid. 
D. J. Hissinx (Bied. Zentr., 1915, 44, 367—369 ; from Internat. 
Mitt. Bodenk., 1915, 5, 1).—Whilst the amount of acid, per gram of 
soil, and the duration of the boiling do not vary much in the 
method usually employed, there seems to be less uniformity as 
regards the strength of the acid, and hence the temperature, which 
depends on the density of the acid. The following method is pro- 
posed. The soil (10 grams) is first treated with water or dilute 
acetic acid to remove any acid or carbonates. It is then boiled 
for a few minutes in an open flask with hydrochloric acid (about 
25%) until the temperature 110° is reached, after which it is boiled 
for two hours in a reflux flask. N. H. J. M. 


Method for the Estimation of the Immediate Lime 
Requirements of Soils. W. H. Macintyre (J. Ind. Eng. 
Chem., 1915, '7, 864—867).—There is a considerable difference 
between a soil’s ability to decompose immediately calcium 
carbonate and its power of continuing the decomposition when the 
soil and an excess of calcium carbonate remain in moist contact. 
In certain lime-treated plots, 35% of the accumulated lime after 
thirty-two years’ treatment was found to be present as silicate. 
The method described deals with the immediate lime requirement. 
From 5 to 10 grams of the soil are mixed with 150 c.c. of caicium 
carbonate solution (see below) and evaporated to a paste; the 
latter is then washed into a flask with 60 c.c. of water free from 
carbon dioxide, the carbon dioxide is liberated with phosphoric 
acid and absorbed in a definite volume of V/2 sodium hydroxide 
solution. The amount of sodium carbonate formed is estimated 
either by the double titration method or by adding barium 
chloride and titrating the. alkali hydroxide after the barium 
carbonate has settled. The calcium carbonate solution employed 
is prepared by passing carbon dioxide for four hours into 4 litres 
of water containing 20 grams of calcium carbonate in suspension, 
then filtering the solution and storing it under pressure of carbon 
dioxide. The difference between the calcium carbonate content 
of the 150 c.c. of this solution employed and the residual calcium 
carbonate found in the actual estimation is a measure of the 
calcium carbonate decomposed by the soil. W. P. 8S. 
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General and Physical Chemistry. 


The Double Refraction of Vanadium Pentoxide Solution. 
H. Dressetnorst and H. Freunpiicu (Physikal. Zeitsch., 1915, 
16, 419—425).—The anisotropy exhibited under certain conditions 
by a colloidal solution of vanadium pentoxide has been further 
investigated. If the sol is allowed to flow through a tube the axis 
of which is parallel to the line connecting crossed Nicols placed 
at opposite ends of the tube, the field of view is illuminated in 
convergent light, and shows the cross and concentric rings which 
are observed when the light passes through a plate of a uniaxial 
crystal cut perpendicularly to the axis. By the use of a quarter- 
wave mica plate it is found that the streaming sol behaved like 
a positive uniaxial crystal. 

If a concentrated colloidal solution is made to flow through a 
tube of triangular cross-section which is used as a prism, it is 
found that the red line of hydrogen is resolved into two oppositely 
polarised lines. The more strongly refracted ray has its vibrations 
parallel to the direction of flow and therefore parallel to the 
major axes of the colloidal particles, and in accordance with 
Babinet’s rule, this extraordinary ray is more strongly absorbed 
than the other. 

Some of these effects have also been observed, although less 
clearly, with an old ferric hydroxide solution. The properties of 
such sols are obviously similar to those shown by crystalline liquids, 
and in this connexion the general question of the anisotropy of 
the amorphous state is discussed. H. M. D. 


The Arc- and Spark-spectrum of Silver in International 
Normals. JosepH Frines (Zeitsch. wiss. Photochem. 1915, 15, 
165—182).—Accurate measurements of the wave-lengths of lines 
in the arc and speck spectra of silver have been made by the use 
of a large concave grating. The data are compared with the 
results of previous observers, and the series relations exhibited by 
certain pairs of lines are discussed. H. M. D. 


Changeable Lines in the Arc Spectrum of Iron. Josepn 
Lane (Zeitsch. wiss. Photochem., 1915, 15, 223—252).—According 
to the measurements of Goos (A., 1912, ii, 404, 1016), the wave- 
lengths of certain lines in the are spectrum of iron vary to an 
appreciable extent with the length of the are which is employed 
as the source of the radiation. In view of the importance of this 
result in connexion with the determination of the wave-lengths 
of secondary and tertiary normal lines in the iron are spectrum, 
further experiments have been made in order to ascertain more 
exactly the relation between the wave-length and the conditions of 
the arc discharge. 

Observations were made with short (2—4 mm.) and long (9—16 


VOL. CX. ii. 3 


| 
| 
| 
| 
| 
| 
| 
1 


ii. 66 ABSTRACTS OF CHEMICAL PAPERS. 


mm.) arc; the strength of the current was varied from 3 to 15 
amperes and the applied potential from 60 to 440 volts. In the 
case of the long arc, series of measurements were also made with 
the light emitted in the neighbourhood of the anode and of the 
cathode. 

The data obtained from observations in the greenish-yellow 
region (A 5360 to 5660) show clearly that the wave-length of a 
large number of lines varies with the length of the arc, the strength 
of the current, and according to whether the light is emitted by 
the anodic or cathodic portion of the arc. These changeable lines 
are all more or less diffuse, and this is more particularly the case 
for the short arc spectrum when a strong current is passed between 
the poles. This circumstance suggests that the observed displace- 
ments are not real, and are attributable to unsymmetrical broaden- 
ing of the lines, but the author maintains that many of the 
observed changes in wave-length are greater than can be accounted 
for on this assumption. Although no explanation of the effects 
can be given, it is quite improbable that they are of the same 
nature as the displacements which are observed when the pressure 
is varied. The view that they are pressure effects would neces- 
sitate the assumption of variations of pressure within the arc of 
such magnitude as to preclude the possibility of this affording a 
reasonable basis of interpretation. 

Similar measurements were also made in the ultra-violet region 
(A 2400 to A3330), and variations in wave-length with the con- 
ditions of the are discharge of the same kind were found. The 
results obtained in this region are, however, not nearly so definite 
as those for the greenish-yellow, and the author considers that it 
is possible that the apparent displacements may be due to un- 
symmetrical broadening of the lines. In favour of this view, 
attention is drawn to the fact that many diffuse lines in the ultra- 
violet are not displaced at all, whereas all the diffuse lines in the 
greenish-yellow region are found to undergo a shift of measurable 
amount. 

The fact that all the diffuse iron lines in the greenish-yellow 
region are variable in wave-length leads to the conclusion that 
the spectrum of some other element should be employed in the 
determination of the secondary and tertiary normals in this region. 
In regard to the region (A 2400—a 3330), only certain lines are 
suitable, and a table is given in which unsuitable lines are indi- 
cated. H. M. D. 


Absorption Spectra of Aqueous Solutions of Poly- and 
Simple Hydrated Salts by Means of a Radiometer. E. J. 
Scnarrrer, M. G. Pavutus, and Harry C. Jones (Zeitsch. physikal. 
Chem., 1915, 90, 561—593).—The influence of a number of salts 
on the intensity of the infra-red absorption bands of water has 
been carefully studied, and measurements of the intensity of the 
bands have been made by means of a radiomicrometer used in 
connexion with a Hilger spectrometer. The salts used were such 
as possessed no absorption of their own, and included potassium 
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chloride, sodium chloride, magnesium chloride, magnesium bromide, 
magnesium sulphate, zinc sulphate, calcium chloride, zinc nitrate, 
magnesium nitrate, ammonium bromide, and sodium nitrate. The 
results are expressed by means of a large number of tables and 
curves. It is shown that non-hydrated salts which have no absorp- 
tion of their own cause an increase in the intensity of the middle 
of the water bands. It is suggested that this may be due to a 
slight shift of the bands toward the red end of the spectrum. 
Hydrated salts cause a decrease in the absorption of the middle 
of the water bands, To this observation nitrates form an excep- 
tion. In general, it can be stated that all aqueous solutions 
of non-hydrated and non-absorbing salts are more transparent 
than water for all the wave-lengths made use of in the present 
investigation (A=706—1426). This is particularly the case for 
the band 1°25. Magnesium nitrate presents a number of 
irregularities which could be due conceivably to an absorption by 
the salt. To settle this point, the absorption of magnesium nitrate 
in both acetone and ethyl alcohol was measured, with the result 
that this salt is shown to have no absorption at any point. The 
general result of the work is to show that combined water has 
a smaller absorptive power than free water, and this is regarded 


as an additional piece of evidence in favour of the solvate theory. 
J. F. 8. 


Absorption Spectra of a Series of Aniline Dyes and the 
Separation of Certain Portions of the Spectrum by Means 
of Gelatin Filters. Apotr Hnarex (Zeitsch. wiss. Photochem., 
1915, 15, 133—-148).—The absorption spectra of some sixty aniline 
dyes have been examined, and of these twenty-four have been 
found suitable for use in the preparation of gelatinised filters. 
The filters are arranged into three groups, for which the range of 
transmitted light is about 1000 A, 500—900A, and 200—500A 
respectively. In most cases the filters contain a single dye, but 
in others the absorption is produced by suitable admixture of two 
or more dyes. Further reduction in the width of the transmitted 
bands can be obtained by combination of two or more filters. 

H. M. D. 


Colorations Produced by Some Organic Nitro-compounds, 
with Special Reference to Tetranitomethane. II. ALEXANDER 
Kitten Macsersa (T., 1915, 107, 1824—1827. Compare T., 1915, 
107, 87).—Some points of interest which arose in the earlier 
study on the colorations produced by treating tetranitromethane 
with unsaturated substances are discussed. 

In the first place, a rough examination suggested that the depth 
of colour obtained might be an indication of the relative reactivity 
or of the amount of residual affinity of a substance. A quantita- 
tive spectrographic study of the colours produced by tetrahydro- 
1:4-thiopyran, 1:4-dithian, and 1:4-thioxan has shown that the 
reactivities of these compounds are of the same order as Clarke 
determined in the case of their combination with bromoaceto- 
phenone (T., 1912, 101, 1788). 
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The existence of inhibitory factors is also revealed. The pre 
sense of electronegative atoms (such as Cl) in ethylenic com- 
pounds, for example, is one factor, and no colours are obtained 
also in the case of unsaturated compounds containing conjugated 
double linkings (ethylene with carbonyl, or nitrogen with carbony]), 
except in the aromatic series, which exhibits many anomalies. 
The effect of the nature of the solvent medium has also been 
examined. Light petroleum and chloroform appear to hinder the 
development of colour, but water accelerates it. It seems that 
certain solvents have the power of preventing the “nitrite isomer- 
isation”’ of the tetranitromethane. J.C. W. 


Phosphorescence. K. Scuerinca (Chem. Weekblad, 1915, 12, 
1106—1109).—An account of the close relationship between phos- 
phorescence and fluorescence. A. J. W. 


The Photo bromination of Toluene. K. Anpricn and M. 
Le Buance (Zeitsch. wiss. Photochem., 1916, 15, 148—164, 
183—-223).—The bromination of toluene has been examined with 
special reference to the influence of light of varying wave-length 
on the yield of benzyl bromide. In a preliminary series of experi- 
ments, the influence of various solvents on the absorption spec- 
trum of bromine was examined. 

The curve of absorption for a solution of bromine in carbon 
tetrachloride shows a maximum in the blue (400—450 pp), and a 
minimum in the neighbourhood of A=313pp. Similar selective 
absorption is also exhibited by solutions of bromine in hexane. 
On the other hand, the curves for ethyl acetate, benzene, and 
toluene solutions show gradually increasing absorption with 
diminishing wave-length. The absorption spectra of solutions in 
hexane and carbon tetrachloride resemble that of bromine vapour, 
and the authors draw the conclusion that the bromine in these 
solutions is largely present in the free condition, whereas in ethyl 
acetate, benzene, and toluene solutions it is present in the form 
of complex molecules resulting from the combination of the 
bromine with the solvent. 

Comparative bromination experiments in presence of hexane and 
ethyl acetate indicate that the free bromine molecules are photo- 
sensitive, whereas the solvated molecules are not. This relation 
affords an explanation of the fact that the photo-sensitiveness of 
the reaction between bromine and toluene diminishes rapidly as 
the wave-length of the incident radiation decreases. 

The yield of benzyl chloride is found to depend on the presence 
of oxygen in the reaction mixture, the yield increasing with the 
amount of oxygen. This has been traced to the oxidation of the 
hydrogen bromide, whereby bromine is regenerated. Phenolic 
substances are also formed in these circumstances, and there 
is some evidence of the formation of intermediate peroxides. Both 
toluene and hexane, which have been brominated in presence of 
pure oxygen, exhibit oxidising properties. The yield of benzyl 
bromide is nearly independent of the wave-length of the incident 
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light between A579 and A325 pp; the reaction velocity decreases 
rapidly below 400 un, and is not affected by light of wave-length 
A 300—A 202. The addition of water to the reaction mixture 
reduces the velocity considerably in presence of pure oxygen, but 
the effect is small in presence of air. 

Some convenient light filters and an arrangement for producing 
spark discharges of high intensity are described. Reference is 
also made to the action of anhydrous phosphoric acid on potassium 
bromide as affording a simple method for the production of 
hydrogen bromide. H. M. D. 


Attempts made to Influence the Velocity of Radioactive 
Transformations by Means of a-Rays. Jran Danysz and Louis 
WERTENSTEIN (Compt. rend., 1915, 161, 784—787).—The authors 
have endeavoured to increase the velocity of transformation of 
uranium-J to uranium-X, and of mesothorium-7 to mesothorium-//, 
by means of a-rays, but without success. In the first case, a tube 
containing, at the commencement, 18 millicuries of emanation was 
allowed to act for six days on « layer of uranium oxide, U;O,, 
just sufficiently thick to absorb the a-rays. In the second case, 
an ampoule containing 30 millicuries of emanation was allowed 
to act for thirteen hours on 3 mg. of mesothorium-radium con- 
tained in a capsule covered with mica 0°005 mm. thick. In neither 
case could the slightest ircrease in the velocity of transformation 
be detected, and the authors consider from a calculation of the 
possible collisions that even the most intimate contacts of the 
a-rays with the atoms are unable to provoke an artificial radio- 
activity or a premature transformation of the atom struck. 


W. G. 


The Charge of Radioactive Recoil. Louis WEerRTENSTEIN (Compt. 
rend., 1915, 161, 696—699).—The author has studied the charge 
of recoil in the case of radium-D projected during the transforma- 
tion of radium-C. Measurements were made of the charge received 
by a cylinder receptor, the source being a deposit of radium-C, 
(1) when the rays had no obstacle to traverse; (2) when they were 
filtered through a screen of aluminium foil 0°7 » thick; (3) when 
they had to traverse a sheet of aluminium foil 0°05 mm. thick, 
which arrested all the a-rays. The whole apparatus was contained 
in a vessel having a high vacuum maintained by a Gaede molecular 
pump giving 0°6 dyne/cm.? as measured on a Knudsen’s absolute 
manometer. All the three measurements were made in one experi- 
ment, the screens being moved by an electromagnetic control out- 
side. The difference between the values from (1) and (2) gave the 
charge of the a-rays, and that between (2) and (3) the charge of 
the a-rays. 

In the high vacuum, 0°6 dyne/cm.2, the atoms of radium-D, 
when projected, do not carry an electric charge, but as the pressure 
rises they acquire a gradually increasing positive charge, which may 
equal or even exceed that of the a-rays. This positive charge is 
a consequence of the collisions of the atoms of radium-D with the 
molecules of the surrounding gas, one or more electrons being 
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separated from the radioactive atom. The pressure under which 
the recoil attains a charge equal to half of that of the arays 
corresponds with a free path of the atoms projected equal to the 
distance of the source from the receptor. The experimental results 
give the value of the mean free path at a pressure of 1 dyne/cm.? 
as 100 mm., whilst the value calculated from the ionisation pro- 
duced is 90 mm. The free path of a particle of radium-C calcu- 
lated in the same way for the initial portion of its path is 440 mm., 
and the a-rays ionise at their commencement five times better than 
the a-particles. 

At the atmospheric pressure the atoms of recoil behave as 
univalent ions, and the dissociations of the radioactive atoms 
resulting from the collisions with the molecules must therefore be 
followed by recombinations as the velocity of the atoms diminish, 
this behaviour showing the close analogy existing between the 
a-rays and the canal rays. W. G. 


Influence of Foreign Substances on the Adsorption of 
Uranium-X, by Charcoal. H. Freunpiticn and H. KArEmPrER 
(Zeitsch. physikal. Chem., 1915, 90, 681—716).—A large number 
of experiments have been carried out on the influence of thorium 
salts and many other substances on the reversal of the adsorption 
of uranium-X, by charcoal. These experiments are in part a repeti- 
tion of those of Ritzel (A., 1909, ii, 851) and partly an extension 
of Ritzel’s work. It is shown that the presence of small concen- 
trations of thorium salts causes a reversal of the adsorption of 
uranium-X, by charcoal. Thus the presence of 0°0004 millimol. of 
thorium nitrate increases the amount of uranium-X, which remains 
in solution after shaking with charcoal by about 20%. The action, 
however, is not specific for thorium or the radio-elements, for a 
large number of substances, such as zirconium salts, benzoic acid, 
strychnine nitrate, and basic dyes, have a similar action. A 
number of points of difference between the action of thorium 
nitrate and the other substances was noticed. The adsorption of 
benzoic acid, strychnine nitrate, and zirconium oxychloride was 
measured by means of thé radioactivity of uranium-X,. The 
method adopted consisted in determining the end concentration in 
solutions of these substances of the uranium-X, which had been 
shaken together with these substances and charcoal, and from the 
amount of reversal of the adsorption of the uranium-X, the 
adsorption of the other substance was deduced. In the case of 
benzoic acid and zirconium oxychloride, the usual adsorption 
isotherms were obtained by this method, but in the case of strych- 
nine nitrate there was a tendency to reach a saturation value. In 
all three cases an end condition was reached which was independent 
of time. When an attempt was made to determine the adsorption 
of thorium nitrate by the same method, a difference was noticed 
in the behaviour from that observed with the other substances in 
the sense that the end concentration appeared to decrease with 
time. This decrease could not be confirmed by nephelometric 
measurements on the oxalate, and was explained by the fact that 
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a solution of thorium nitrate which has been shaken with charcoal 
afterwards produces a much smaller reversal of the adsorption of 
uranium-X,. This corresponds with the observation of Ritzel, 
which was confirmed, that freshly produced uranium-X, in uranium 
nitrate solution which has been shaken with charcoal is more 
strongly adsorbed by charcoal than uranium-X, of long standing. 
The authors explain the above phenomena by the assumption that 
in thorium and uranyl nitrate solutions small quantities of still 
undiscovered radio-elements exist, and that these exert a strong 
reversing action on the adsorption of uranium-X,, but that they 
are completely adsorbed by charcoal when shaken with it. 
Thorium nitrate differs from the other substances which reverse 
the adsorption of uranium-X, in the fact that it not only diminishes 
the adsorption of uranium-X, when it is adsorbed at the same time 
as the uranium-X,, but it also causes a reversal of the adsorption 
if it is added to the charcoal after the uranium-X, has been 
adsorbed. The latter effect is not observed with the other sub- 
stances. The difference is probably to be explained in the follow- 
ing way: uranium-X, is not only concentrated on the surface of 
the charcoal, but also penetrates into the interior; the same is 
probably also true for thorium nitrate and the unknown sub- 
stances mentioned above. These substances can therefore exercise 
their reversing action on the uranium-X, when they are added 
after it has been adsorbed, whereas the other substances, such as 
benzoic acid, by adsorption are only concentrated on the surface 
and cannot therefore exercise this action. The foregoing observa- 
tions lead to the conclusion that the statement of Soddy (T., 1911, 
99, 72), to the effect that the reversal of the adsorption of 
uranium-X, by thorium is due to the isotropy of the two sub- 
stances, is not in accordance with experimental facts. On the 
other hand, the fact that other substances have the same action 
as thorium does not disprove in any way the isotropy of these two 
substances. The coefficient of the absorption factor of the adsorp- 
tion isothermal for both thorium nitrate and uranium-X, was found 
to be very nearly unity. The reversal of the adsorption of 
uranium-X, by other foreign substances does not depend wholly 
on the adsorption of these substances, and is not purely a decreas- 
ing of the power of the charcoal to adsorb uranium-X,, but rather 
a hindrance by the foreign substance to the penetration of 
uranium-X, into the interior of the charcoal, much in the same 
way that adsorbed substances hinder the crystallisation of super- 
saturated solutions. Ritzel (Joc. cit.) found that thorium emana- 
tion also caused a reversal of the adsorption of uranium-X,; this 
the authors find does not occur if the emanation is filtered through 
wool before it is led into the solution. The reversal observed by 
Ritzel is therefore to be attributed to dust of thorium nitrate 
carried over by the emanation. J. F. S. 


Transmutation of Chemical Elements. II. W. P. Jorissen 
and J. A. Voiucrarr (Zeitsch. physikal. Chem., 1915, 90, 
557—560. Compare A., 1915, ii, 134).—The authors have sub- 


ii 72 ABSTRACTS OF CHEMICAL PAPERS. 


jected bismuth to a stream of cathode rays with the object of 
ascertaining whether by this action bismuth becomes radioactive 
or is converted into thallium. The experiments show that bis- 
muth which has been treated in this way has no action on the 
leaves of a charged electroscope and has also no action on a 
photographic plate. On testing the metal for thallium, it is 
shown that in the untreated metal there is a small quantity of 
thallium which, although not sufficient to give the usual micro- 
chemical reactions, can be detected spectroscopically. The amount 


of thallium is not increased by the treatment with cathode rays. 
J. F. 8. 


Dielectric Constants of Some Compounds of Vanadium. 
Ausert G. Loomis and Herman Scutunpt (J. Physical Chem., 
1915, 19, 734—738).—The dielectric constants of vanadium oxy- 
chloride, vanadium oxybromide, and vanadium tetrachloride have 
been determined by the Drude-Schmidt method at a series of 
temperatures. The compounds examined were prepared by the 
Roscoe methods, and full details of the preparation are given in 
the paper. The following values were obtained for the dielectric 
constant: vanadium oxychloride, 3°42 at 21°, 3°38 at -—70°; 
vanadium oxybromide, 3°62 at 25°, 3°93 at -—2°, and 4°38 at 
—70°; vanadium tetrachloride, 3°05 at 25°. J. F.S. 


Electrical Conductivity and Luminosity of Flames Contain- 
ing Salt Vapours. H. A. Witson (Phil. Trans., 1915, [A], 216, 
63—90).—The author has studied the influence of an electric field 
on the velocity of positive ions of salt vapours in flames, together 
with the relationship of electric conductivity of flames containing 
salt vapours to their luminosity. Further experiments have 
been made to show the variation of the conductivity with the con- 
centration of the salt vapour and to determine the relative con- 
ductivity due to salts of different metals. From the experimental 
results it is shown that the luminous vapours of salts in a Bunsen 
flame are not deflected appreciably by an electric field, and that 
the positive ions present in the luminous vapour can be made to 
move out of it by an electric field. The positive ions are not 
luminous, but can form luminous vapour after recombination. 
The velocity of the positive salt ions in flames is about 1 cm. per 
second for 1 volt per cm., and is the same for all salts. The con- 
ductivity and luminosity of sodium chloride both vary nearly as 
the square root of the concentration of the salt vapour in the 
flame. The conductivities and luminosities of chemically equiva- 
lent amounts of sodium chloride and sodium carbonate are equal. 
A considerable excess of hydrogen chloride does not change the 
luminosity due to sodium chloride, but it slightly increases the 
conductivity of the flame. A large excess of hydrogen chloride, 
obtained by the introduction of chloroform vapour, diminishes the 
luminosity due to sodium chloride by about 50%, and diminishes 
the conductivity about six times. The percentage changes in the 
luminosity and conductivity are independent of the concentration 
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of the sodium chloride vapour. The chloroform increases the 
current due to large potential differences, but diminishes the con- 
ductivity as measured by the ratio of the current to the uniform 
potential gradient in the flame. When the drop of potential at 
the negative electrode is got rid of by placing potassium carbonate 
on it, the chloroform diminishes the current to about the same 
extent as the conductivity. The presence of a large amount of 
potassium carbonate does not change the luminosity due to sodium 
carbonate, although the potassium carbonate greatly increases the 
total conductivity. The variation of the conductivity (c) with the 
concentration (%) for alkali salts can be represented by the equa- 
tion k10*=(c?—1)/c.(6+ac), using proper values for the constants 
a and 6 for each salt. This expression can be deduced from the 
ionic theory, and the fraction of the salt molecules which are 
ionised is equal to 6/(b+ac). Alkali chlorides and carbonates 
impart equal conductivities to the flame for chemically equivalent 
concentrations. The percentage of the salt which is ionised when 
the concentration is small has the following values: cxsium salts, 
91%; rubidium salts, 69%; potassium salts, 58%; and sodium salts, 
1°6%. The constant 6 is proportional to the molecular weight of 
the salt, and according to the theory this shows that all salts give 
negative ions having the same velocity due to an electric field. 
The conductivity due to solutions containing a mixture of salts 
agrees with that to be expected on the ionic theory. J. F. 8. 


The Influence of Some Hydroxy-acids on the Electrical 
Conductivity of Boric Acid. J. Bérsexen [with R. pe Bravw, 
S. pe Waarp, and C. van Loon] (Rec. trav. chim., 1915, 35, 
211—224. Compare A., 1915, ii, 136, 667)—Measurements were 
made of the electrical conductivity of boric acid solutions con- 
taining varying molecular proportions of B-hydroxybutyric acid, 
a-hydroxyisobutyric acid, benzilic acid, and a-hydroxydiphenylene- 
acetic acid. The three last named all give a marked increase in 
the conductivity, the results showing that the amount of the 
increase is not directly connected with the dissociation constant of 
the acid. Apparently the group adjacent to the a-hydroxy-group 
is of much greater importance in this connexion. With B-hydroxy- 
butyric acid there was a marked diminution in the conductivity, 
the difference being, however, less than in the case of the other 


three acids. W. G. 


Conductivity and Dissociation of Some rather Unusual 
Salts in Aqueous Solution. Cartes Warkins and Harry C. 
Jones (J. Amer. Chem. Soc., 1915, 37, 2626—2636).—The elec- 
trical conductivities of solutions of sodium bromate, thiocyanate, 
thiosulphate, dithionate, pyrophosphate, tungstate, formate, 
chromate, dichromate, dihydrogen phosphate and _ phosphate, 
ammonium iodate, thiocyanate, chromate and dihydrogen phos- 
phate, rubidium iodide, lithium chromate, and potassium ferri- 
cyanide have been measured at various concentrations and at 0°, 
15°, 25°, and 35°. From these data, temperature-coefficients are 
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calculated, and the influence of temperature on the ionisation is 
discussed. H. M. D. 


Electrical Conductivity of Certain Salts in Pyridine. Epwarp 
X. Anperson (J. Physical Chem., 1915, 19, 753—789)—The 
electrical conductivity of pyridine solutions of silver nitrate, 
lithium chloride, bromide, and iodide, sodium iodide, potassium 
thiocyanate, ammonium thiocyanate, mercuric chloride, bromide, 
and iodide, copper chloride and nitrate, cadmium nitrate, cobalt 
chloride, and lead chloride have been determined at 0°, 25°, and 
50° for a series of concentrations in each case. These substances 
constitute two series of electrolytes, the one consisting of salts the 
equivalent conductivity of which increases with increasing dilu- 
tion, and the other consisting of salts the conductivity of which 
drops to a minimum. The temperature-coefficients have been 
calculated, and it is shown that the coefficients between 0° and 
25° are larger than those between 25° and 50°. Solutions of 
lithium bromide, sodium iodide, cobalt chloride, and cadmium 
nitrate have negative temperature-coefficients. Explanations are 
given for the minimum conductivity and for the differences in the 
temperature-coefficients. It has been shown that the anomalous 
behaviour in equivalent conductivity is due entirely to the presence 
and properties of the ionisable polymerised solute which pre- 
dominates in concentrated solutions. J. F. 8. 


The Conductivity and Viscosity of Solutions in Formamide. 
P. B. Davis, W. 8S. Putnam, and Harry C. Jones (J. Franklin 
Inst., 1915, 180, 567—601).—In a further investigation of the 
properties of non-aqueous solutions of electrolytes, measurements 
have been made of the electric conductivity and viscosity at 15°, 
25°, and 35° of salts dissolved in formamide. By repeated distilla- 
tion of formamide, dried over anhydrous sodium sulphate, under 
reduced pressure in a current of dry air, the conductivity of the 
solvent has been reduced to a very much smaller value than that 
previously recorded by Walden (compare A., 1912, ii, 26). The 
lowest. value observed was K =2°8 x 10-® mho. at 25°. 

The salts for which data are recorded are sodium bromide, 
iodide and chromate, potassium chloride, iodide and thiocyanate, 
ammonium bromide and iodide, tetramethylammonium chloride 
and iodide, rubidium chloride, bromide, iodide and _ nitrate, 
cesium chloride and nitrate, lithium nitrate, barium chloride, 
mercuric chloride, and cobalt bromide. 

The results afford further support for the view that the ionising 
power of a solvent increases with the dielectric constant and the 
association factor. Salts which form hydrates in aqueous solution 
afford evidence of combination with formamide. The solutions of 
these solvated salts show a larger percentage change in conductivity 
with change in temperature as compared with solutions of non- 
solvated salts. The percentage temperature-coefficient is found to 
be approximately proportional to the viscosity of the solutions. 

Formamide is the only solvent for which the viscosity of the 
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solutions examined is less than that of the pure solvent. This 
is supposed to be connected with the large value of the association 
factor. 

Mercuric chloride is ionised to a greater extent in formamide 
than in water. H. M. D. 


Hydrates of Alcohols and Fatty Acids. Ballistic Electric 
Investigations. [Miss] Jonanne CuRIsTIANSEN (Zeitsch. physikal. 
Chem., 1915, 90, 628—640).—Christiansen has shown (Ann. 
Physik, 1913, [iv], 40, 107) that when aqueous solutions of salts 
to which small quantities of non-electrolytes, such as alcohol, have 
been added are sprayed against a plate they give up considerable 
quantities of electricity. This electricity is termed ballo-electricity. 
The present paper deals with the potential of the electricity given 
up when solutions of calcium chloride or sodium chloride in water 
containing varying quantities of alcohols or fatty acids are sprayed 
against a platinum plate connected to a sensitive quadrant electro- 
meter. Measurements were made with methyl alcohol, ethyl 
alcohol, propyl alcohol, butyl alcohol, and amyl alcohol, formic 
acid, acetic acid, propionic acid, and butyric acid. In the case of 
all the substances examined it is shown that the voltage at first 
increases to a maximum, and then falls again to zero with increase 
in the percentage of the non-electrolyte added. The voltage then 
changes sign and slowly increases numerically. The point of zero 
voltage is termed the ballo-electric neutral point. In the case of 
the first three alcohols, the mixtures at which this point is reached 
are 1 mol. of methyl alcohol to 1°95 mols. of water, 1 mol. of ethyl 
alcohol to 3°98 mols. of water, and 1 mol. of propyl alcohol to 
8°38 mols. of water, that is, the number of molecules of water have 
approximately the relationship 2:27:23. In the case of the acids, 
the ratio of the number of molecules of water is 3:37: 3%, etc., for 
the ascending members of the series. The action is held to be 


due to a mechanical separation of neutral molecules into ions. 
J. F. 8. 


A Hydrogen Electrode Vessel. Wm. Mansrietp Criark (J. 
Biol. Chem., 1915, 28, 475—486)—After a description of a 
number of vessels which have been used for the determination of 
hydrogen ion potentials, the author describes a piece of apparatus 
which is based on the principle of that devised by Hasselbach (A., 
1911, ii, 182). The object of the modification is to enable measure- 
ments of hydrogen ion concentration to be made in bacterial and 
other liquids which are undergoing fairly rapid change. The 
apparatus consists of a length of fairly wide glass tube, to one end 
of which a small bulb is attached which is fitted with a neck at 
the top to take the platinum electrode, and with a three-way tap 
immediately below the neck for the purpose of connecting with 
the calomel electrode. The other end of the tube is fitted with a 
three-way tap, which is connected to a small reservoir containing 
the liquid under examination and to a hydrogen generator. The 
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apparatus is used as follows: the apparatus, containing only the 
platinum electrode, is filled with hydrogen, and then the solution 
is added until it is about one-third full. Then the apparatus, 
which is mounted on a rocker, is rapidly rocked for five to ten 
minutes, so that the electrode is alternately exposed to the gas and 
immersed in the solution. The measurement is then made, and is 
found to be at once constant to about 1 millivolt. In many cases 
a much more constant result is obtained. A series of measure- 
ments with milk, gelatin cultures, meat infusion, and peptone solu- 
tion are given to illustrate the type and constancy of the results. 
J. F. S. 


The Anodic Solution of Lead. Norman Murray Bett (Trans. 
Faraday Soc., 1915, 11, 79—90).—Experiments have been made to 
test the supposition that univalent lead ions exist in aqueous solu- 
tions (Denham and Allmand, T., 1908, 93, 424). The anodic 
solution of lead is determined by measurements in solutions of 
lead acetate, sodium acetate, potassium hydrogen tartrate, hydro- 
fluosilicic acid, potassium bromide, and sodium thiosulphate at 
various current densities. Bars of cleaned “pure” lead are used. 
The loss of weight of the anode is generally greater than is 
indicated for bivalent ions. With the above solutions, except the 
two sodium salts, the loss is shown to be due to mechanical and 
chemical removal of lead, but sodium acetate and thiosulphate 
give results which appear to indicate the formation of univalent 
lead ions to the extent of 2°8% and 5°6% respectively. The 
chemical character of the black deposit formed on lead anodes in 
thiosulphate solutions has not been determined. C. H. D. 


Electrical Transference in Amalgams. Gi.tzert N. Lewis, 
Ettiot Q. Apams, and Epita H. Lamman (J. Amer. Chem. Soc., 
1915, 37, 2656—2662)—When sodium is dissolved in liquid 
ammonia, a conducting solution is obtained, and according to Kraus 
the carriers of positive electricity in this solution are the sodium 
ions, whilst the negative carriers are free electrons. In the 
expectation that a solution of a strongly electro-positive metal in 
mercury would show similar behaviour on the passage of a current, 
experiments have been made to determine the effect of the current 
on dilute sodium and potassium amalgams. 

Sodium and potassium amalgams, prepared by electrolysis, were 
subjected to the action of a current of from four to eight amperes 
for several days under conditions which eliminated as far as 
possible the effect. of convection, and the alkali in the anode and 
cathode compartments was then estimated. The results of these 
experiments show that the passage of the current through the 
amalgam was accompanied by the transfer of alkali metal from the 
cathode to the anode. The number of equivalents transferred per 
faraday was found to be 2°9 x 10-° in a sodium amalgam contain- 
ing 3°24 atoms per cent. of sodium and 0°29 x 10-° in an amalgam 
containing 0°57 atom per cent. In a potassium amalgam contain- 
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ing 2°16 atoms per cent. of the alkali metal, the transfer per 
faraday was 3°6 x 10~-® equivalent. 

The diminution in the electrical conductivity resulting from the 
addition of the alkali metal is attributed to a diminution in the 
average mobility of the electrons. If the atoms of sodium are 
supposed to form nuclei of large aggregates of mercury atoms, 
which aggregates are less easily penetrated by the electrons than 
are free mercury atoms, the negative transfer of the sodium can 
be explained. The fact that potassium has a greater transference 
number is on this view consistent with the fact that potassium 
produces a greater lowering of the conductivity of mercury as com- 


pared with that produced by an equivalent quantity of sodium. 
H. M. D. 


Application of the Theory of Allotropy to HElectromotive 
Equilibria. II. Passivity of Iron. A. Smits and A. H. W. 
ATEN (Zeitsch. phystkal. Chem., 1915, 90, 723—743).—A theoretical 
paper in which anodic polarisation and the passivity of iron as 
brought about either by chemical means or by anodic polarisation 
are discussed. A number of theories are discussed, and it is shown 
that the primary manifestation of passivity, which consists in the 
fact that at moderately low current densities the potential differ- 
ence between iron and electrolyte increases so that the liberation 
potential of oxygen is rapidly reached, is not in accord with the 
oxide theory and cannot be explained by this theory. The charg- 
ing of iron with oxygen and the resulting oxide formation are 
secondary manifestations of passivity. It is emphasised that 
passivity has its situation on the surface of the metal, and it is 
shown that the appearance of passivity due to all causes, the 
change from the passive form to the active form, and abnormal 
cathodic polarisation can all be explained from a common point of 
view on the basis of the theory of allotropy. Polarisation occurs, 
not because the heterogeneous equilibrium between the metal and 
the solution is set up too slowly, but because the metal is com- 
pelled to dissolve more rapidly than the inner equilibrium is able 
to set itself up, whereby the metal surface becomes more noble. A 
strong experimental confirmation of the new method of considera- 
tion is found in the results of Finkelstein (A., 1902, ii, 81), who 
showed that iron in a solution of ferric sulphate has a more positive 
potential than iron in a solution of ferrous sulphate of the same 
concentration. The formula A=—RT/nF log,K/C is not obeyed 
and the formula A= —RT/F log,(K .C’""/C") may not be applied, 
because iron in a solution which contains ferric ions cannot be in 
equilibrium and cannot act as non-soluble electrode. The iron is 
strongly attacked by such a solution, and the above-mentioned 
phenomena are the result of a disturbance of the internal equil- 
ibrium of the metal surface. It is also shown that the activation 
curve points to a discontinuity in the mixture series of the pseudo- 
components. The abnormal cathodic polarisation and the con- 
nexion between the allotropy of iron and its passivity are dis- 
cussed in connexion with the theory of allotropy. J. F. 8. 
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The Thermomagnetic Properties of Various Compounds and 
the Weiss Theory of Magnetons. Kdéraré Honpa and Torasir6 
Isurwara (Sci. Rep. Tohoku Imp. Univ., 1915, [ii], 4, 215—260). 
—The experiments of Ishiwara at low temperatures (A., 1915, ii, 
141) have now been extended to higher temperatures. The 
susceptibility of paramagnetic compounds is not derivable from 
that of their components by the additive law. Curie’s law is only 
applicable to a very limited number of compounds, but a hyper- 
bolic law, such as that given by K. Onnes and Perrier, is generally 
applicable over the whole range of temperature within which the 
same phase is present. Either an abrupt departure from this 
law or a gradual one extending over a range of temperature 
indicates a phase change. The susceptibility of all the diamag- 
netic substances examined is constant for all temperatures within 
the range of existence of a single phase. The effect of water of 
crystallisation is different in different compounds. Phase changes 
are readily detected by means of thermomagnetic observations. 

Weiss’s theory of magnetons is criticised, the evidence on which 
it is based being considered insufficient, and the magnetic moments 
of elements and compounds are calculated from the data in this 
paper and this vol., ii, 105, leading to the conclusion that the 
oxygen atom has a greater magnetic moment than that of iron, 
whilst molecules of the compounds of iron, nickel, and cobalt have 
magnetic moments which are far greater than those of the ferro- 
magnetic elements themselves. C. H. D. 


An Electromagnetic Vacuum Balance. Joun 8. ANDERSON 
(Trans. Faraday Soc., 1915, 11, 69—-75).—The balance is intended 
for repeated weighings of silica gels and similar substances with- 
out removing from the vacuum. One of the scale-pans of a balance 
is replaced by a coil of wire with its axis vertical. This moves 
between two larger coils concentric with it, so connected that the 
movable coil may be attracted or repelled. The force is varied by 
varying the current. The balance is enclosed in a bell-jar, which 
may be evacuated. The beam is released and fixed magnetically 
by means of an iron core and two solenoids. An electrical arrange- 
ment with slide resistances allows the current passing through the 
weighing coils to be measured. This is calibrated by means of 
known weights. C. H. D. 


Relation between the Thermal Conductivity and the Viscosity 
of Gases with Reference to Molecular Complexity. J. A. 
Potiock (J. Roy. Soc. New South Wales, 1915, 49, 249—252).— 
The relation between the thermal conductivity k, the viscosity 1, 
and the specific heat ¢, of a gas is expressed by the equation 
k=fne,, in which the coefficient f has the same value for gases 
which contain the same number of atoms in the molecule. By the 
use of Eucken’s data (A., 1913, ii, 474) it is shown that the con- 
nexion between f and the specific heat ratio y=c,/c, may be 
written in the form f=7°32(y—1)/y!%. It is also shown that 
myk/» is approximately constant, m denoting the molecular weight 
of the gas. H. M. D. 
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The Thermal Conductivity of Neon. Erica Bannawirz (Ann. 
Physik, 1915, [iv], 48, 577—592).—From observations made 
according to Schleiermacher’s method, the thermal conductivity of 
neon at 0° has been found to be &,=0°0001091 gr./cal. sec./cm. 
The temperature-coefficient of the thermal conductivity is 0°00259, 
which agrees closely with the values for air (0°00253) and argon 
(0°00260), but is smaller than the value for helium (0°00318). 

According to Chapman (Phil. Trans., 1911, [A], 211, 433), the 
thermal conductivity k, the coefficient of viscosity n, and the specific 
heat at constant volume cy are, in the case of monatomic gases, 
connected by the equation k/n.c,=2°5. By substituting in this 
equation the values »=3°036x10-* (at 10°1°), c,=0°1474, 
k=0°00011195 (at 10°1°), the value of k/nc, is found to be 2°501. 

H. M. D. 


Determination of the Velocity of Sound and of the Ratio 
of the Specific Heats of Gases by the Method of Kundt’s 
Dust Figures. Gustav Scnwerkert (Ann. Physik, 1915, [iv], 48, 
593—667).—Measurements have been made of the velocity of sound 
in various gases at the ordinary temperature, using Kundt’s method 
in combination with tubes of varying diameter and notes of 
different pitch. Data are recorded for air, nitrogen, oxygen, 
hydrogen, carbon monoxide, hydrogen chloride, carbon dioxide, 
nitrous oxide, sulphur dioxide, ammonia, ethylene, and acetylene. 

The data are applied to the derivation of the specific heat ratio 
k=c,/c, and of the molecular heats. The following recorded 
values of the molecular heats at constant pressure c, at 20° show 
that for diatomic, and still more for triatomic, gases the molecular 
heat increases with the density: carbon monoxide, 6°900; nitrogen, 
6°905; oxygen, 6°924; hydrogen chloride, 7°046; carbon dioxide, 
8°904; nitrous oxide, 9°214; sulphur dioxide, 10°059; ammonia, 
8933; ethylene, 9°773; acetylene, 9°783. These values are com- 
pared with the results obtained in direct measurements of the 
specific heats of the various. gases. H. M. D. 


The Specific Heat of Platinum and of Diamond at High 
Temperatures. A. Macnus (Ann. Physik, 1916, [iv], 48, 
983—1004).—-By means of a modified form of the calorimeter 
described in a previous paper (A., 1913, ii, 103), measurements 
have been made of the specific heat of platinum and its variation 
with temperatures up to about 900°. The heat (Q) liberated by 
1 gram of platinum in cooling from ¢° to ¢,° can be expressed by 
the equation @ =0°031590(t —¢,) +0 0529234 (#2 — £,2), and from this 
the specific heat at any temperature ¢ is given by c,=0°031590+ 
0°0558468¢. 

In Weber’s well-known measurements of the specific heat of 
diamond and graphite at high temperatures, the temperature of 
the heated substance was determined indirectly by measuring the 
heat liberated by platinum which had been heated to the same 
temperature. In view of the greater accuracy of the new measure- 
ments of the specific heat of platinum, Weber’s data have been 
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made use of in a recalculation of the specific heat of diamond and 
of graphite. For diamond c,=0°31456 +0°0°3824(¢ — 282) — 
0°0°3168(¢—282)2 and for graphite c,=0°28815 + 0°0°46348(¢ — 
225°3) — 0°0°3642(¢ —225°3)2. The equation for the specific heat of 
diamond is in very good agreement with Weber’s data over the 
entire range of temperature, but in the case of graphite there are 
discrepancies at temperatures below 500°. . M. D. 


A New Method for Determining the Specific Heat of 
Liquids. E. J. Harrune (Trans. Faraday Soc., 1915, 11, 64—68).— 
The method requires the use of about 60 c.c. of the liquid, and 
gives a high accuracy. It consists in introducing a known weight 
of ice, enclosed in a bulb, and noting the fall of temperature pro- 
duced. A small, cylindrical glass bulb contains 1 to 3 c.c. of 
water and as large a roll of silver gauze as possible. This bulb is 
sealed, and will sink in the liquid. A glass tube, 15 cm. long and 
4 cm. diameter, contains 100 c.c. of mercury, and is provided with 
a rubber stopper, holding the thermometer, and having a hole large 
enough to admit the ice carrier. Dry air may be drawn through 
the apparatus. The calorimeter is a thin copper cylinder, silvered 
internally and supported in a Dewar vessel. The mouth is closed 
by a rubber stopper, through which a thin glass stirrer passes. 

After placing 60 c.c. of the liquid in the calorimeter, and the 
weight having become constant, the ice carrier is secured under the 
mercury in the freezing tube and dry air is drawn through to 
prevent condensation of water. The tube is cooled to —5°, and 
kept at about —1° after freezing has taken place. The tempera- 
ture being noted, the bulb is introduced into the calorimeter, 
which is stirred until the temperature reaches a minimum. The 
usual corrections are made. The values obtained for mixtures of 
sulphuric acid and water are in good agreement with those of 
Thomsen. C. H. D. 


A Simple Method of Obtaining Melting Points of Fats, etc. 
ArtuHur W. Knapp (J. Soc. Chem. Ind., 1915, 34, 1121—1122).— 
Very thin shavings of the fat, wax, or fatty acid are spread over 
about one half of the bulb of a thermometer, which is fixed in a 
corked test-tube immersed in a transparent bath. It is easy to 
determine when the sharp edges of the scrapings soften and when 
the substance is quite transparent. For crystalline compounds, the 
bulb of the thermometer may be rolled in the powdered substance, 
when sufficient will adhere. J.C. W. 


The Freezing Point of Benzene as a Fixed Point in 
Thermometry. Jutius Meyer (Zeitsch. physikal. Chem., 1915, 90, 
721—722).—Richards and Shipley (A., 1914, ii, 765) recommend 
the use of the freezing point of benzene as a fixed point for cali- 
brating thermometers. The author holds that benzene purified by 
the method indicated will have an indefinite freezing point on 
account of the varying amount of air and other gases dissolved in 
it. He recommends that it would be preferable to use the melting 
point of pure benzene crystals as a fixed point. J. F. 8. 
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The Solidification Ourve of the System Ammonium Nitrate— 
Lead Nitrate. B. Boarrcn (Compt. rend., 1915, 161, 790—791).— 
The author has determined the solidification points of mixtures of 
ammonium nitrate and lead nitrate containing from 0—55% of 
lead nitrate. The temperatures at which solidification commenced 
and finished were determined in each case for the mixtures contain- 
ing from 33—45°5% of lead nitrate, the differences between these 
two temperatures for each mixture increasing rapidly with increase 
in the lead nitrate content. The temperatures of commencement 
of solidification were plotted, and by extrapolation the temperature 
at which lead nitrate should melt was found to be 450—470°. The 
eutectic mixture contained 33% of lead nitrate. W. G. 


The Critical Constants of x-Butane, isoButane, and 
Propylene, and their Vapour Pressures at Temperatures 
Between O° and 120°. F. M. Sersert and G. A. Burret (J. Amer. 
Chem. Soc., 1915, 37, 2683—2691).—The substances used were 
carefully purified by fractionation at low temperatures. The 
vapour pressures recorded were independent of the relative volumes 
of liquid and vapour, and the critical phenomena were quite 
normal. The following values are recorded for the critical 
temperature (@), critical pressure (7), and the constants a and b 
calculated from the van der Waals’s equation: n-butane, 6=153°2°, 
ma=35°67 atm., a=0°02883, b=0°005470; isobutane, @=133°7°, 
m=36'54 atm., a=0°02562, b=0°005096; propylene, @=92°6°, 
a =45°34 atm., a=0°01668, b =0°003692. H. M. D. 


The Vapour Pressures of Sulphur Dioxide and Nitrous 
Oxide at Temperatures Below their Normal Boiling Points. 
G. A. Burret and I. W. Rosertson (J. Amer. Chem. Soc., 1915, 
37, 2691—2694).—The observed vapour pressures of liquid sulphur 
dioxide between —11° and —64°5° can be represented by the equa- 
tion log p= —1448°01/7+8°425, and the data for solid nitrous 
oxide between —90°6° and —144°1° by the equation 

log p= —1232°2/7'+ 9°579. 
The Clausius equation gives 6619 cal. for the mean heat of vaporisa- 
tion of liquid sulphur dioxide and 5632 cal. for the mean heat of 
sublimation of solid nitrous oxide. 

The observations give —11°0° and —88°7° for the normal boiling 
points of sulphur dioxide and nitrous oxide respectively. 

H. M. D. 


The Vapour Pressures of Some Saturated Solutions. 
Matcotm PercivaL AppLeBeY and WituiaM Hucues (T., 1915, 
107, 1798—1814).—If P is the osmotic pressure of a solution of 
concentration c, then, as a general rule, P/c increases with the 
concentration of the dissolved substance. According to the boiling- 
point determinations of Berkeley and Applebey (A., 1911, ii, 1062), 
concentrated solutions of thallous nitrate appear to be exceptional 
in that the saturated solution gives a value for P/c which is less 
than that calculated from the gas equation on the assumption that 
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the salt is non-ionised. In view of this anomaly, measurements 
have been made of the vapour pressures of saturated solutions of 
sodium nitrate, sodium sulphate, and thallous nitrate by a static 
method covering a range of several degrees in the neighbourhood 
of the respective boiling points. 

The temperature-coefficients at 760 mm. derived from the vapour- 
pressure curves are: sodium nitrate, 21:3 mm. per 1°; sodium 
sulphate, 29°2 mm.; and thallous nitrate, 2233 mm. From the 
experimental data, the osmotic pressures of the saturated solutions 
have been calculated, and the results show that for sodium nitrate 
and sulphate the value of P/c increases continuously with the con- 
centration, whilst for thallium nitrate P/c first increases, reaches 
a maximum, and then falls continuously. It is supposed that this 
anomalous behaviour is connected with the association of the dis- 
solved salt. Special experiments showed that the low boiling point 
of the saturated thallous nitrate solutions is not due to volatility 
of the salt. 

A form of thermostat is described which gives constant tempera- 
tures between 100° and 120° within 0°02°. H. M. D. 


Vapour Pressure of Liquid Substances at Low Tem- 
peratures. C. Drucker, E. Jiméno and W. Kanero (Zeitsch. 
physikal. Chem., 1915, 90, 513—552).—The vapour pressure of 
hexane, ethyl alcohol, ethyl ether, toluene, chloroform, acetone, 
carbon tetrachloride, and iodobenzene have been determined at 
temperatures from +15° to —100°. The pressures were measured 
by either a McLeod manometer or a horizontal modification of the 
Huygens manometer. In this way, pressures from 40 mm. to 
0°001 mm. were measured with an accuracy of 0°001 mm. The 
experimental results are given in tables and curves, and are shown 
to be in good agreement with the values previously obtained by 
Young. Using the vapour-pressure formula of Kirchhoff-Dupre- 
Rankine with four terms, it is shown that the experimental results 
may be calculated with accuracy. This is attained when the four 
coefficients are derived from the curves, and also when one of them 
is chosen arbitrarily. These constants are consequently to be 
regarded as empirical, since they may have different values without 
affecting the final results. This indicates that it is not possible, 
from the vapour-pressure measurements alone, to deduce the 
“Chemical Constants”” which correspond with temperatures which 
are not far removed from the absolute zero. To determine these 
values accurately, it is necessary to know the specific heat and its 
changes with temperature at these temperatures. J. F. 8. 


The Vapour Pressure of Concentrated Sugar Solutions. 
D. Orson Woop (Trans. Faraday Soc., 1915, 11, 29—50).—New 
measurements have been made by a direct method, the solutions 
being prepared in a glass vessel thoroughly freed from grease and 
provided with taps. Distilled water is freed from air by boiling 
in a similar vessel and introduced through one of the taps. Water 
is then removed by evaporation under reduced pressure, and the 
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last traces of air removed by heating at 100° and pumping. The 
concentration is then determined by weighing. The bulb in which 
the measurements are made is sealed on to this apparatus, and is 
provided with a stirrer consisting of a sealed glass tube containing 
short, soft iron rods packed in glass wool. This bulb and the 
first part of the manometer are enclosed in a water-bath. 
Experiments with pure water show that the results are slightly 
too low. Solutions containing 48, 61, and 69% of sucrose have 
been examined. The heat of dilution, calculated by means of 
Kirchhoff’s equation, is of the right sign and order. When the 
results are tested by calculating the hydration, Callendar’s factor 
is found to be about 4, whilst the osmotic pressures are of the right 
order, but diminish with rise of temperature. This may be due to 
increased association, and the theoretical meaning of the change is 
discussed. C. H. D. 


The Vapour Pressures and Specific Volumes of Binary 
Mixtures of Volatile with Non-volatile Liquids. F. H. CAMPBELL 
(Trans. Faraday Soc., 1915, 11, 91—103).—The vapour pressures 
of the liquids are determined by measuring the rise of mercury in 
an open manometer, caused by allowing a mixture of known com- 
position to escape into a space previously filled with hydrogen. 
Mixtures of oleic acid with either ether or carbon disulphide give 
vapour-pressure curves which closely approach the diagonal, whilst 
in the third pair of normal liquids, aniline and ether, the curve 
has a point of inflection and cuts the diagonal. It is possible that 
in this case a measurably volatile solvate is formed. The oleic 
acid—acetone curve, acetone being associated, lies above the 
diagonal. Sulphuric acid and ether give a curve with a point of 
inflection, probably due to a compound, (C,H,;),.0,H,SO,, which 
may combine with a further molecule of ether. Of pairs of 
associated liquids, glycerol—methyl alcohol gives a curve like that 
of oleic acid and acetone, whilst the curve of glycerol and water 
lies below the diagonal. The specific volume curves are also given. 
Attempts to apply Dolezalek’s theory quantitatively fail, even in 
the simplest cases. C. H. D. 


Some Difficulties in Van Laar’s Theory of the Vapour 
Pressures of Binary Mixtures. R. T. Larrey (Trans. Faraday 
Soc., 1915, 11, 118—120).—Van Laar’s formula is shown to be 
inconsistent with the effects of temperature on the vapour pressure 
of mixtures of partly miscible liquids, and even with the experi- 
mental facts when the comparison is made at constant tempera- 
ture. The data for methyl ethyl ketone and water mixtures are 
used for the purpose. C. H. D. 


Von Babo’s Law and Kirchoff’s Equation for the Latent 
Heat of Dilution. Atrrep W. Porter (Trans. Farady Soc., 1915, 
11, 19—28).—Two thermodynamical derivations of von Babo’s law 
are given, in order to bring out the assumptions on which it is 
based. An alternative method of finding the internal latent heat 
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of dilution is also given. The hydration factor a used by Callendar 
is here employed as representing an effect of alteration of volume 
of the sclvent molecules, the volume of a hydrated salt being 
greater than that of the anhydrous salt. Callendar’s interpreta- 
tion breaks down, unless water be assumed not to be associated. 


The value for the hydration is the same on either explanation. 
C. H. D. 


Heat of Neutralisation and the Quantum Theory. ADoLF 
HeEYDWEILLER (Ann. Physik, 1915, [iv], 48, 681—692).—Accord- 
ing to the quantum theory, the heat changes associated with 
chemical reactions ought to bear some definite relation to the 
changes which occur in the optical properties, for these are deter- 
mined by the electron frequencies. On the assumption that the 
chemical changes are due to changes in the frequencies of the 
valency electrons, the author has calculated the change in 
frequency characteristic of the formation of a molecule of water 
from the corresponding H” and OH’ ions, (1) from the heat of 
neutralisation, and (2) from the change in the refractivity due to 
ionisation. The first method gives vm—vj=0°2895 x 10%(sec.~1) 
and the second v,—vj=0°292 x 10%(sec.-1). The agreement is 
excellent, and is considered to furnish evidence in favour of the 
correctness of the author’s method. H. M. D. 


Contradictions between the Real and Calculated Solubility 
of Certain Sodium Salts. A.tsert Corson (Compt. rend., 1915, 
161, 787—790. Compare this vol., ii, 15)—By careful experi- 
mental work, the author finds that for sodium chloride the value 
of p at 0° is 28 cal., this development of heat being quite opposed 
to the marked cooling effect found at 10° and above. In conse- 
quence of this, sodium chloride should have a maximum solubility 
at 1°, which is contrary to fact. 

Similarly, in the case of sodium carbonate, whether anhydrous 
or hydrated, its solubility increases steadily from 0° to 38°, and 
in consequence p should be positive in both cases, but it is not. 
At the mean temperature 18°, the value of p for the anhydrous 
salt is 5500 cal., and for the decahydrate —13,776 cal. 

Thus, then, the ordinary law of solubility ‘does not apply to 
either of these common salts. W. G. 


History of Specific Gravity Determination. Herrmann 
ScHELENZ (Chem. Zeit., 1915, 39, 913—915).—A historical 
description of the methods and apparatus employed for specific 
gravity determinations from the earliest times to the seventeenth 


and eighteenth centuries. G. F. M. 


A Convenient Thermostat for Accurate Specific Gravity 
Determinations and a Gas Pressure Regulator. K. OC. Brownine 
and C. T. Symons (7'rans. Faraday Soc., 1915, 11, 60—63).—A 
large copper tank is used as the thermostat, provided with stirring 
paddles on a horizontal shaft. The shaft is driven by a chain 
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from a spindle, driven through a spring coupling attached to an 
electrically-driven worm reduction gear. The heating is either 
electrical or by gas. For electrical heating, a heavy platinum 
wire is fused into the bottom of a Lowry thermo-regulator, where 
it is in contact with mercury. The other contact 1s a platinum 
wire mounted on a thin brass rod, having a fine thread cut on it, 
a 4-volt accumulator being in series with the mercury thread, the 
platinum point, and a relay. When contact is made, the relay 
turns on part of the heating current. By shunting the platinum- 
mercury contact with a pair of insulated aluminium plates, each 
about 12 sq. in., immersed in water, the sparking is so far 
decreased as not to cause fouling of the mercury. 

A gas regulator is also described, consisting of a brass cylinder 
with a horizontal partition carrying the valve seating, the valve 
stem being connected with a sheet of rubber insertion, to which 
it is attached by two concave-convex washers. The regulator is 
set by adjusting the weight on the valve. C. H. D. 


The Critical Point of Gases Liquefied with Difficulty: 
Nitrogen, Carbon Monoxide, Oxygen, Methane. Errore 
Carvoso (J. Chim. Phys., 1915, 18, 312—350).—A detailed account 
of work, part of which has been previously published (compare A., 
1915, ii, 411). By measurements of the densities of co-existing 
liquid and vapour at various temperatures, the critical density 
of carbon monoxide is found to be 0°3110 and of methane 0°1623. 
The author considers that the precision with which the critical 
data are determinable is frequently over-estimated. The errors 
attaching to the values obtained for the four gases by the author 
are probably less than +0°1° for the critical temperature and 
+0°1 atmosphere for the critical pressure. H. M. D. 


An Interpretation of Van der Waals’s Equation from the 
Point of View of Volume Determined by Equilibrium of Pres- 
sures. W. V. Mercatr (J. Physical Chem., 1915, 19, 705—719).—A 
theoretical paper in which, reasoning from the point of view that 
the volume of a gas or liquid under given conditions is due to an 
equilibrium of opposing pressures, it is shown that this equilibrium 
is represented by the van der Waals equation, thus: p+a/v?= 
RT/(v—b). The author names the various pressure quantities, 
thus: external pressure + cohesive pressure =elastic pressure. From 
kinetic considerations it is shown that, in the case of a stable 
liquid, the elastic pressure, which tends to increase the volume, 
increases with density more rapidly than does the cohesive pres- 
sure, which tends to decrease the volume. The difference between 
the density coefficients of these two pressures decreases as the 
density of the liquid decreases. The above-mentioned propositions 
are used to interpret the various parts of the van der Waals curves. 
Explanations are given for the metastable portions of both the 
PV and TV curves. J. F. 8. 
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[Compressibilities of the Elements and their Relations to 
Other Properties]. Correction. Taropore W. Ricnarps (J. 
Amer. Chem. Soc., 1915, 37, 2696—2697).—The substitution of 
more accurate values for the atomic volumes given in the previous 
paper (A., 1915, ii, 518) does not in any way invalidate the con- 
clusions which were drawn. In nearly every case the effect of the 
substitution is to improve the agreement between the calculated 
and observed values. H. M. D. 


The Viscosity Coefficients of Mixtures of Helium and 
Hydrogen. Arraur Gitte (Ann. Physik, 1915, [iv], 48, 799—837). 
—The viscosities of mixtures of hydrogen and helium have been 
measured at 0°, 15°, and 100° by the transpiration method. Ex- 
periments with air, which were made to test the apparatus, gave 
n=1°8196 x 10-7 at 19°83° whence »=1°7221x10-* at 0° For 
helium, the coefficients obtained were y x 10*=1°8925 at 0°, 1°9611 
at 15°, and 2°3408 at 100°; and for hydrogen, » x 10*=0°8772 
at 14°79°. 

The viscosity coefficients for mixtures are only approximately 
represented by Puluj’s formula; a much closer agreement is found 
when the results are applied to Thiesen’s formula (Verh. Deutsch. 
Phys. Ges., 1902, 4, 357). 

The influence of temperature on the viscosity of the mixtures 
is satisfactorily expressed by Sutherland’s formula, but there is 
some evidence that mixtures falling near the middle of the series 
would begin to deviate from the requirements of this formula at 
temperatures below 0°. H. M. D. 


The Study of the Density and Viscosity of Aqueous Solu- 
tions, with Special Reference to Nitric Acid. II. Viscosities, 
Witx1aM Rosert Bovsrietp (T., 1915, 107, 1781—1797. Compare 
ibid., 1407; A., 1915, ii, 744)—An improved form of viscometer 
of the gravity flow type is described, for which it is claimed that 
an accuracy of 1 in 1000 is readily obtainable. Water is the only 
liquid which is admissible for the calibration of viscometers which 
are to be used in the investigation of aqueous solutions, and, con- 
trary to previous statements, the author has found it quite suit- 
able as a calibrating fluid, although it is admitted that small 
variations in the time of flow do occur for which no explanation 
can be given. In connexion with the use of water as a calibrating 
liquid in viscosity work, it has been found that the exponential 
formule given by Thorpe and Rodger to represent the influence 
of temperature on the viscosity do not represent their experimental 
results so closely as the formula »=0°010514{1+0°0251(@—18) + 
0°000115(6 —18)*}-}. 

The viscosities of V/32-, V/16-, V/8-, N/4-, N/2-, and N-solu- 
tions of nitric acid were measured at 4°, 11°, 18°, and 25°. The 
influence of temperature on the variation of the viscosity with the 
temperature is shown by a comparison of the values of the equi- 
valent viscosity increment as measured by (n,.—1)/m, where nw 
is the viscosity relative to that of pure water at the same temper- 
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ature, and m is the number of equivalents of acid per litre. At 
4° the recorded values are all negative, at 18° and 25° all positive, 
whilst at 11° the increment shows a change of sign. By means of 
curves, it is shown that the several values of the increments lie on 
smooth curves, the interpretation of which is discussed in terms 
of the theory that the viscosity of a solution is approximately a 
simple function of the relative sizes of the different groups of 
molecules in the solution. In the particular case under investiga- 
tion, the three groups concerned are the nitric acid molecules, the 
dihydrol, and the trihydrol molecules, and account is taken of 


these in the author’s interpretation of his observations. 
H. M. D. 


The Viscosities of Solutions of Cesium Salts in Mixed 
Solvents. P. B. Davis and Harry C. Jones (J. Amer. Chem. Soc., 
1915, 37, 2636—2642).—Measurements have been made of the 
viscosities of solutions of cesium chloride and cesium nitrate in 
binary mixtures of water with methyl alcohol, ethyl alcohol, and 
acetone at 15°, 25°, and 35°. Similar measurements have already 
been made for solutions of rubidium and potassium salts. The 
interest attaching to the salts of these three metals lies in the fact 
that their atomic volumes are greater than those of all other 
metals. The atomic volume decreases in the order—cesium, 
rubidium, potassium, and any peculiarities shown by solutions of 
rubidium and potassium salts may therefore be expected to be 
shown by cesium salt solutions in greater degree. 

Generally speaking, the salts of these three metals are the only 
ones which lower the viscosity of water. This has been explained 
by reference to the large volume of the cations, resulting in a 
reduction of the frictional surface in comparison with that of 
pure water. 

As in the case of rubidium and potassium salts, the transition 
from negative to positive viscosity, as the proportion of non-aqueous 
solvent in the mixture increases, is shifted towards the non-aqueous 
end of the series of mixtures, and this effect is more marked with 
cesium than with rubidium. H. M. D. 


Willard Gibbs’s Adsorption Coefficient. ALtrrep W. Porter 
(Trans. Faraday Soc., 1915, 11, 51—52).—A simple proof of 
Gibbs’s adsorption theorem, obtained by taking the solution in con- 
tact with its vapour, and considering a transformation in which 
an infinitesimal evaporation takes place, so that the vapour pres- 
sure, which is better known, takes the place of the osmotic pres- 
sure. The formula is extended to the case of strong solutions, for 
which it still holds good, although the correcting term becomes 
relatively large. C. H. D. 


A Simple Method of Deriving the Gibbs Adsorption Formula. 
F. J. Hartow and R. S. Wittows (Trans. Faraday Soc., 1915, 11, 
53—54).—A simple thermodynamical proof of Gibbs’s adsorption 
formula is given, avoiding the use of the chemical potential, and 
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obtaining the result in terms of osmotic pressure (compare pre- 
ceding abstract). C. H. D. 


Determination of the Coefficient of Diffusion of Potassium 
Chloride by an Analytical Method. <A. Grirritus, J. M. 
Dickson, and C. H. Grirrituas (Proc. Physical Soc. London, 1916, 
28, 73—80).—The diffusometer described consists essentially of a 
series of parallel vertical tubes, the lower ends of which communi- 
cate directly with a reservoir of large capacity containing the salt 
solution. The greater part of the reservoir is above the lower 
ends of the diffusion tubes, and by the action of gravity, the con- 
centration of the solution in this region is kept approximately 
constant. The upper ends of the diffusion tubes open into a small 
chamber provided with inlet and outlet tubes. Pure water enters 
through the inlet tube, and the dilute salt solution leaving by the 
outlet tube is collected and analysed. In carrying out an experi- 
ment, time is allowed for the attainment of the steady state. 
This requires several days, and the complete determination may 
take six weeks. 

The results obtained give 1°703 x 10-5 for the mean value of the 
diffusivity of potassium chloride at 18°5° in a solution of 3N con- 
centration. H. M. D. 


Velocity of Diffusion and Hydration in Solution. M. Papoa 
and Fernanpa Corsini (Atti R. Accad. Lincei, 1915, [v], 24, ii, 
461—467).—By means of an apparatus differing slightly from those 
employed by previous investigators, the authors have studied the 
diffusion in aqueous solution of various non-electrolytes with the 
object of determining their molecular weights, and, consequently, 
the extent to which they are hydrated (compare Herzog, A., 1911, 
ii, 23). The measurements were made at constant temperatures, 
ranging from 20° to 24° in the different cases, and the viscosity 
constants, £, are calculated from Bingham and White’s results (A., 
1912, ii, 1144). The results obtained are summarised in the follow- 
ing table, & being the diffusion coefficient, and v the specific volume, 
and the hydration being expressed in mols. of water per mol. of 
the compound : 


Mol. wt. 
—_ , Hydra- 
k. v. é. Cale. Found. tion. 
Methyl alcohol ............ 0-739 1-262 0-009172 32 66-6 1-9 
Ethyl alcohol............... 0-396 1-246 0-01006 46 319-0 15-0 
SPOUNOE scene cossectsccuccess 0-555 0-793 0-009172 92 250-0 89 
OS ore ae 0-525 0-932 0-009116 94 2140 67 
BENNER. -sintenandcsnimsecenst 0-442 0-630 0-009616 342 530-0 10-5 
PENI sninniancceunaeers 0-709 0-870 0-009172 59 ©1090 2-8 
Hexamethylenetetramine 0-543 0-753 0-009838 140 221-0 4:4 


Although these results are slightly incorrect, owing to the fact 
that the calculated values of v do not apply exactly to the hydrated 
compounds, a pronounced tendency to undergo hydration is 


evident. 
Padoa and Matteucci (A., 1915, ii, 676) have shown that in 
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benzene solution aromatic hydrocarbons exhibit no appreciable 
power of combining with the solvent. This is borne out by the 
results of measurements of the diffusion of naphthalene, diphenyl, 
and dibenzyl in benzene solution; the values of the molecular 
weight found in this way are 121, 152, and 180 respectively, the 
theoretical values being 128, 154, and 182. T. H. P. 


Influence of Glycerol, Dextrose, Alkali Nitrates and Sul- 
phates, and Ammonium Salts on the Solvent Power of Water. 
James CuarLes Puaiuip and Artuur Bramtey (T., 1915, 107, 
1831—1837).—By the method described in a previous paper (com- 
pare A., 1915, ii, 236), experiments have been made to determine 
the effect produced by the above-mentioned substances on the dis- 
tribution of ethyl acetate between water and benzene at 20°. For 
all the dissolved substances examined, excepting ammonium 
nitrate, the equivalent relative lowering of the solvent power 
increases as the concentration decreases. 

From a comparison of the values of the lowering of the solvent 
power with those deduced from earlier observations on the influence 
of dissolved salts on the solubility of hydrogen, oxygen, ethylene, 
and acetylene in water, it is found that the authors’ values are 
greater except in the case of the nitrates. Since the values are 
calculated on the assumption that the added substance has no 
solvent power of its own, it follows that they must be regarded as 
minimum values. For this reason, the equivalent lowerings yielded 
by the distribution method are probably nearer the truth, and for 
the majority of the dissolved substances the specific character of 
the reference substance is of less significance in the method used 
by the authors than in other work of the same kind. H. M. D. 


The Electrical Synthesis of Colloids. H. T. Brans and 
Hersert E. Eastiack (J. Amer. Chem. Soc., 1915, 87, 
2667—2683).—The experiments described were made with the 
object of throwing light on the nature of the electrical method of 
producing colloidal solutions. 

In a preliminary calculation of the conductivity due to colloidal 
particles of gold, for which the size, charge, and mobility are known, 
it is shown that the conductivity due to the colloid itself is 
negligibly small in comparison with the observed conductivities of 
colloidal gold solutions. 

Comparative experiments, in which the increase in the con- 
ductivity due to the electrical dispersion of gold and platinum was 
determined, showed that the average increase for sols of approxi- 
mately the same depth of colour is about eight times as large for 
platinum as for gold. The platinum sols were invariably more 
stable than the gold, remaining apparently unchanged on keeping 
for several weeks, whilst the gold sols coagulated in from two to 
twenty-four hours. The greater stability of the platinum sols is 
probably connected with the presence of small amounts of electro- 
lyte formed by oxidation of the metal during the process of dis- 
persion, 


ii. 290 ABSTRACTS OF CHEMICAL PAPERS. 


In accordance with this view, it has been found that certain 
anions have a stabilising influence on red gold sols, and this 
property may be utilised in the preparation of stable colloidal solu- 
tions of the metal. Such anions are chlorine, bromine, iodine, and 
hydroxyl, and a marked effect is observed in concentrations ranging 
from 0°00005N to 0°005N. The stabilising effect is not observed 
if the gold is dispersed in pure water and the electrolyte added 
subsequently. The lower limiting anion concentration appears to 
be independent of the concentration of the colloid formed over a 
wide range, and the upper limit is to some extent influenced by the 
coagulating power of the associated cation. 

Other anions appear to have no influence on the stability of red 
gold sols, negative results being obtained with solutions containing 
small quantities of fluorides, nitrates, chlorates, and sulphates. 

In all these solutions the colloidal particles are negatively 
charged, and the stabilising effect of certain anions would seem to 
be determined by the ability of these ions to form stable complexes 
with gold. Attempts to detect gold in the filtrate after coagula- 
tion of the sols gave, however, negative results, from which it is 
inferred that the amount of the gold compound which is necessary 
to produce a stable colloid is extremely minute. 

The above observations lead to the conclusion that the electrical 
method of colloid synthesis involves a primary thermo-mechanical 
dispersion of the metals, and the subsequent reaction of the highly 
disperse metals with certain ions present in the surrounding 
medium, resulting in the formation of negatively charged colloidal 
complexes. H. M. D. 


Influence of Light on the Stability of Colloidal Solutions. 
H. Norpvenson (Zeitsch. physikal. Chem., 1915, 90, 603—626).— 
The influence of light from a quartz mercury lamp on a number 
of sols has been investigated spectrophotochemically and ultra- 
microscopically. It is shown that light has a slow, coagulating 
influence on metal colloids which is very similar to the influence 
exercised by a weak electrolyte. The quantity of light necessary 
to bring about a visible coagulation is very large, which in all 
probability explains the negative results of other investigators. 
There is no chemical change occasioned in the disperse phase, con- 
sequently, so far as this phase is concerned, the change is to be 
regarded as purely physical. The photo-action does not bring 
about chemical changes in the dispersion medium, and the action 
only takes place if the colloid is present, during the action of the 
light, in the dispersion medium. Various types of rays have an 
analogous action, which is independent of. the charge on the colloidal 
particles. Thus ultraviolet light and B-rays act on both negative 
and positive colloids. The action cannot therefore be regarded as 
due to a photoelectric emission of electrons or to the supply of 
certain charges by the light rays. In all cases the photo-coagula- 
tion is accompanied by a decrease in the total charge of the colloid. 
This decrease in the total charge may be due to one of the follow- 
ing causes: (i) a change in the dissociation of the adsorbed electro- 
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lytes; (ii) the setting up of potential differences after the manner 
of those in the Becquerel effect ; and (iii) an adsorption of hydrogen 
or hydroxyl ions from the dissociated water. In any case, there is 
a specific photo-chemical action which occasions a disturbance of the 
adsorption equilibrium on the colloid, and thus effects an increase 
in the size of the particles. This can then be continued after the 
removal of the light. J. F. 8. 


Application of the Idea of Expansibility Tension to the 
Theoretical Study of Chemical Equilibria. L. Gay (J. Chim. 
Phys., 1915, 18, 302—311. Compare A., 1915, ii, 326).—A 
theoretical paper in which the conception of expansibility tension 
is applied in the derivation of a general formula for the displace- 
ment of the equilibrium in a mixture resulting from a change in 
the volume, pressure, or temperature. H. M. D. 


The Ternary System, Carbon Tetrachloride, Alcohol, and 
Water. Harry A. Curtis and Espon Y. Trrus (J. Physical Chem., 
1915, 19, 739—-752).—A large number of experiments have been 
carried out to determine the critical solubility data of ternary 
mixtures of the above three components. Further experiments 
have been made to establish the relationship between the density, 
composition, and refractive index of the homogeneous ternary mix- 
tures. From the experimental data, the equilibrium line between 
the one-liquid phase and the two-liquid phase systems has been 
located on the composition diagram for the temperature 19°75°. 
The general shape of the critical solubility surface in the com- 
position-temperature prism has been determined over a range of 
about 50°. It has been found that this surface rises abruptly 
from isotherm to isotherm, that is, temperature has but little effect 
on the mutual solubility of the three components. The index of 
refraction has been determined for eight series of homogeneous 
ternary mixtures. It has been found that as water is added to a 
mixture of carbon tetrachloride and alcohol rich in alcohol, the 
refractive index at first increases and then decreases. As mixtures 
richer in carbon tetrachloride are used, the maximum refractive 
index is reached with less and less water, until finally, with mix- 
tures containing initially more than 35% of carbon tetrachloride, 
the addition of water causes the refractive index to decrease con- 
tinually. The densities have been determined for eight series of 
homogeneous ternary mixtures. It has been found that the addi- 
tion of water to a carbon tetrachloride—-alcohol mixture rich in 
alcohol increases the density uniformly, whilst the addition of water 
to a mixture rich in carbon tetrachloride lowers the density. The 
slope of the density curves does not, however, change sign at the 
point where the density of the initial mixture is unity, but at a 
point somewhat higher than this, showing that the volume of the 
ternary mixture is less than the sum of the volumes of the com- 
ponents. It is shown that the determination of two of the physical 
properties of a ternary mixture does not always fix its composition. 


J. F.S. 
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Equilibria in the Systems of the Higher Alcwhols, 
Water, and Salts. G. B. Frankrorter and Srertinc TEMPLE 
(J. Amer. Chem. Soc., 1915, 37, 2697—2716. Compare Frank- 
forter and Frary, A., 1913, ii, 685)—In extending the earlier 
investigation (loc. cit.), the authors have selected the systems 
n-propyl alcohol-sodium carbonate—-water, isopropyl alcohol- 
potassium fluoride—water, isopropyl alcohol—potassium carbonate— 
water, allyl alcohol—potassium fluoride—-water, allyl alcohol- 
potassium carbonate—water, allyl alcohol-sodium carbonate—water, 
and allyl aleohol-sodium chloride—-water. The method of represent- 
ing such systems by triangular co-ordinates is described, but the 
results are represented in part by rectangular co-ordinates with 
the percentage of alcohol in the solvent plotted against the per- 
centage of salt in the solvent. 

The n-propyl alcohol used was purified by successive dehydration 
with potassium fluoride, quicklime, magnesium amalgam, sodium 
amalgam, and again quicklime; it then had b. p. 97°3—97°5°/ 
752 mm., D® 0°8032, my, 1°39023, whilst isopropyl alcohol purified 
by successive treatment with potassium fluoride, quicklime, sodium 
amalgam, and quicklime had b. p. 82°5°, D® 0°7881, ni, 1°37960. 

Potassium fluoride and potassium carbonate were found to be 
satisfactory dehydrating agents for the above-mentioned alcohols. 
No evidence was forthcoming as to any relation between the salt- 
ing-out effect and the chemical constitution of the salts or of the 
alcohols, and it would appear that the effect is a function of the 


solubility of the salt in water and in the alcohol concerned, together 
with the amount of water with which the salt unites to form its 
lowest hydrate and with the ability of the alcohol to replace the 
water of hydration. D. F. T. 


Relative Affinity of Metals in Non-aqueous Solutions and 
their Reactivity in Insulating Media. I. JNANeENDRA CHANDRA 
Guosu (J. Physikal. Chem., 1915, 19, 720—733).—The author has 
studied the action of a number of metals on solutions of salts in 
a series of non-conducting solvents with the object of ascertaining 
whether chemical replacements take place in solutions of salts which 
are not ionised. Solutions of ferric chloride, mercuric chloride, 
mercuric cyanide, cadmium iodide, and lead oleate in benzene, 
toluene, nitrobenzene, aniline, chloroform, amyl alcohol, amyl 
acetate, and ethyl acetate were shaken in sealed glass tubes at 21° 
with the metals mercury, copper, lead, iron, tin, nickel, zinc, and 
magnesium. The specific resistance of each solution was measured 
by the replacement method. In every case the resistance was very 
high, the value varying between 45 x 10! and 0°25 x 10° ohms. It 
is shown that magnesium, zinc, and lead replace iron in ferric 
chloride in all the solvents used; tin replaces iron in most cases; 
copper replaces iron in aniline solution, and probably in amyl 
alcohol solution. Mercury does not replace iron in any solvent, 
but reduces the ferric chloride to ferrous chloride in all the solvents 
except aniline, in which case there is no action. Magnesium, zinc, 
and copper replace mercury in mercuric chloride in all cases. Iron 
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replaces mercury in mercuric chloride in ethyl acetate, amyl acetate, 
and amyl alcohol solutions. Lead has no action on mercuric 
chloride in chloroform solution, but in all other cases it reduces 
mercuric chloride to mercurous chloride. Copper replaces mercury 
in mercuric cyanide in all solutions. Iron replaces mercury in 
nitrobenzene and amyl alcohol solutions, magnesium replaces 
mercury only in amyl alcohol solution, and lead replaces mercury 
in the cyanide in amyl alcohol and amyl acetate solutions. In 
other cases there was no action. Magnesium replaces cadmium in 
cadmium iodide in all solutions, whereas zinc does not replace it in 
any; iron replaces cadmium in aniline, chloroform, and amyl 
alcohol solutions, and copper replaces cadmium in aniline, chloro- 
form, amyl alcohol, and amyl acetate solutions. Magnesium, 
copper, and zinc replace lead from lead oleate solutions in all the 
solvents; iron has no action in benzene, chloroform, nitrobenzene, 
and ethyl acetate solutions of lead oleate, and mercury has no 
action on any of the solutions of lead oleate. It is thus shown 
that the replacement series is not at all a characteristic of the 
replacing metal, but is dependent on the mutual relationship of the 
metals, the acid radicles, and the solvent present in a given com- 
bination. A series of experiments was carried out with solutions 
of mercuric iodide and mercuric chloride in ethyl ether, ethyl 
acetate, glycerol, carbon tetrachloride, chloroform, benzene, toluene, 
and carbon disulphide. These solutions were shaken with silver, 
and in every case mercury was deposited, thus showing that the 
order of replacement is the same in all cases as in water. 
J. F. 8. 


Dynamic Researches on the Formation 6f Some Aromatic 
Sulphones Under the Influence of Aluminium Chloride in a 
Medium of Benzenesulphonyl Chloride. 8. C. J. OLivier 
(Rec. trav. chim., 1915, 35, 166—179. Compare A., 1914, i, 676, 
818; ii, 846).—The author has determined the velocity of forma- 
tion of sulphones from benzene and chlorobenzene on adding them 
to a solution of aluminium chloride in benzenesulphony! chloride at 
30°. The velocity constant, K, was calculated, assuming that the 
compound, C,H,*SO,CI1,AICl,, reacts with the benzene or chloro- 
benzene, the solvent not being able to remove any of the aluminium 
chloride from its combination. The results show that one molecule 
of aluminium chloride cannot transform more than one molecule 
of benzenesulphony! chloride, and that for low concentrations of 
aluminium chloride the values of K tend to decrease during the 
reaction. At high concentrations the formation of sulphone is a 
true bimolecular reaction. An increase in the concentration of 
the aluminium chloride or of the chlorobenzene causes a diminu- 
tion in the value of X. 

The molecular weight of the combination C,H,;*SO,CI1,AICI, in 
solution in benzenesulphony! chloride was determined by cryoscopic 
methods, and gave no indication of association with increase in 
concentration of the aluminium chloride. On combinations of 
sulphones with aluminium chloride, the above solvent exerts :a 
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greater or less dissociating action. The results show that for the 
same solvent the relative velocities of introduction of a second 
substituent are shown by C,H, > C,H,Cl. W. G. 


Determination of Ionisation Constants and the Titration of 
Weak Bases by the Conductivity Method. Cu. pe RoHpDEN 
(J. Chim. Phys., 1915, 18, 261—301)—The methods usually 
employed in the determination of the ionisation constants of weak 
acids and bases depend on the measurement of the degree of hydro- 
lysis of their salts in aqueous solution. The equilibrium relations 
in solutions of such salts are discussed, and attention is drawn to 
the essential difference between the hydrolysis constants (1) when 
the acid and base are both weak, and (2) when the acid is strong 
and the base weak, or vice versa. The difference gives rise to little 
ambiguity so long as the salt falls into one or other of these limit- 
ing groups, but the hydrolysis constant of a salt which occupies an 
intermediate position is a quantity which cannot be defined by 
either of the ordinary formule. The magnitude of the hydrolysis 
constant is determined by the ionisation constants of the acid, 
base, and water, and on this account hydrolysis constants are not 
of primary significance. 

A detailed description is given of a method for the determina- 
tion of the ionisation constants of weak bases from measurements 
of the electrical conductivity of solutions after the addition of 
successive quantities of a standard solution of hydrochloric acid. 
This addition was effected without any appreciable change in the 
volume of the solution. 

The results obtained for aniline and for o-, m-, and pchloro- 
aniline are recorded. H. M. D. 


Reaction Velocity in a ,Viscous (Heterogeneous) Medium. 
RapnaEt H. Catitow (Trans. Faraday Soc., 1915, 11, 55—59).— 
The effect of the presence of gelatin on the velocity of hydrolysis 
of methyl acetate has been determined. Results cannot be obtained 
with sodium hydroxide, on account of its reaction with the gelatin, 
but with hydrochloric acid the change in the velocity constant is 
small in comparison with that of the viscosity, being only 10% below 
the normal, even in the case of a jelly which is completely set. 
The form of the relation between viscosity and velocity has not 
been fully determined. C. H. D. 


Aspirin. III. Anomalies of the Decomposition of Aspirin 
by Water. D. E. Tsakatoros and 8. Horscu (Bull. Soc. chim., 
1915, [iv], 17, 401—406. Compare A., 1915, ii, 47, 433).—A 
quantitative study of the decomposition of aspirin in aqueous solu- 
tion at 23°, 50°, and 60°, the rate of decomposition being measured 
by removing 25 c.c. of the solution at given intervals and titrating 
this against V/50-barium hydroxide. At 50° the reaction was 
also followed by electrical conductivity measurements. In each 
case the velocity curve shows two minima, the times at which these 
so¢cur varying with the temperature. W. G. 
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The Indirect Determination of Velocity of Hydrolysis by 
the Polarimetric Method. James Coprineron Crocker (T., 1915, 
107, 1762—1765).—A mixture of sucrose, formamide, and hydro- 
chloric acid was made up, and the change in the rotation of the 
solution at constant temperature followed in the polarimeter. The 
acid hydrolyses the formamide and is partly used up in the process. 
It also hydrolyses the sucrose, remaining unchanged in amount by 
this reaction. The rate of hydrolysis of the sucrose, being 
dependent on the amount of acid present, gradually diminishes in 
proportion as the formamide is decomposed. From the rate at 
which the velocity of inversion of the sucrose decreases, the velocity 
of hydrolysis of the formamide can be arrived at. For the 
method of calculation, the original must be consulted. The rota- 
tion of the sucrose solution is not appreciably affected by form- 
amide. Data are given showing that a satisfactory value for the 
velocity constant for the hydrolysis of formamide can be obtained 
by this method, the principle of the method being applicable to any 
reaction during which the hydrolyst changes in concentration, and 
at the same time can act as a simple catalyst on a third substance 
present in the solution. T. S. Pa. 


Velocity of Crystallisation of Supersaturated Solutions. 
Ernesto Capattero y Lopez (Anal. Fis. Quim., 1915, 18, 
350—375).—An investigation of the effect of mechanical, physical, 
physico-chemical, and chemical influences on the velocity of crystal- 
lisation of supersaturated solutions of the sulphates of sodium, 
potassium, copper, zinc, ferrous iron, magnesium, and potassium 
aluminium. A. J. W. 


The Catalytic Hardening of Fats by Means of Nickel Oxides. 
W. Mercen (J. pr. Chem., 1916, [ii], 92, 390—411. Compare 
Meigen and Bartels, A., 1914, i, 482).—-In reply to Bedford and 
Erdmann (A., 1913, i, 701) and Siegmund and Suida (A., 1915, ii, 
626), the author submits the evidence as to the activity of an 
unisolated nickel suboxide during the catalytic reduction of fats, 
to a critical survey, and confirms the opinion already expressed by 
Meigen and Bartels (loc. cit.; Normann and Pungs, A., 1915, ii, 
159; Bosshard and Fischli, A., 1915, ii, 788) that oxides of nickel 
exhibit activity as catalysts only when they contain a certain 
amount of the free metal. Further experimental evidence with 
other oils is adduced in support of this view, and stress is laid on 
the untrustworthiness of specific gravity or electrical conductivity 
data as evidence of the composition of the catalyst after a reduc- 
tion experiment. Such results must be dependent on the nature 
and amount of the organic impurities included in the finely divided 
nickel, and these, indeed, also can affect the sensitiveness of the 
carbon monoxide test for the presence of free nickel. The free 
nickel can be removed fairly satisfactorily from a used nickel oxide 
catalyst by a magnet, and in this way the author obtained frac- 
tions which contained more nickel than could be present even in 


* 
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a suboxide of the formula Ni,O, so that the presence of free nickel 
can scarcely be denied. 

From the facts that metallic nickel is known to be an effective 
accelerator and that it can be found in nickel oxide which has been 
used as a catalyst, the author is unable to accept the suggestion 
that nickel oxide owes its apparent catalytic activity to the forma- 
tion of a suboxide, the presence of which is not proved and the 
catalytic properties of which are merely postulated. D. F. T. 


[Determination of] Molecular Weights of Gases by an 
Evaporation Method. H. L. Trumspuit (J. Amer. Chem. Soc., 
1915, 37, 2662—2667).—Measurements have been made of the rate 
at which water evaporates in contact with dry air, carbon dioxide, 
and hydrogen at atmospheric pressure. The entire apparatus was 
immersed in a thermostat maintained at constant temperature 
(25°07°+0°01°). The rate of evaporation (dw/dt) multiplied by 
the barometric pressure (B) is constant for a given gas. The values 
of B.dw/dt for the three gases are approximately in the inverse 
ratio of the square roots of the densities of the gases, indicating 


that the rate of vaporisation is determined by the rate of diffusion. 
H. M. D. 


The Valency Theory of J. Stark from a Chemical Point of 
View. Dororny A. Hann and Mary E. Houmes (J. Amer. Chem' 
Soc., 1915, 37, 2611—2626).—-An account is given of Stark’s electron 
theory of valency in its application to the interpretation of chemical 
phenomena. The account represents an abstract of a treatise by 
P. Ruggli (“Die Valenzhypothese von J. Stark von Chemischen 


Standpunkt,” Stuttgart, 1912). H. M. D. 


An Improved Form of Gas-washing Bottle. F. R. von 
Bicnowsky and H. Strorcn (J. Amer. Chem. Soc., 1915, 37, 
2695—2696).—In its simplest form, the apparatus consists of an 
ordinary wash-bottle, which in operation is laid on its side. The 
tube, which reaches to the bottom of the bottle, is slightly con- 
stricted below the cork and given a very slight inclination to the 
horizontal. The gas to be washed enters the bottle through this 
tube and forms bubbles at the constriction, opposite to which and 
on the lower side of the tube is a sufficiently wide aperture to 
admit freely the entrance of the liquid in the bottle. H. M. D. 


An Automatic Vacuum Pump. Orro Maass (J. Amer. Chem. 
Soc., 1915, 3'7, 2654—2656).—A form of Tépler pump which works 
automatically in conjunction with an aspirator. No mechanical 
spring or valve is involved, and experience has shown that it can 


be allowed to run with perfect safety for an indefinite period. 
H. M. D. 
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Inorganic Chemistry. 


The Boiling Point of Aqueous Solutions of Nitric Acid at 
Different Pressures. II. The Influence of Water-retaining 
Agents on the Composition of the Mixture of Maximum 
Boiling Point. Henry Jermain Maupe CreicutTon and HErscHen 
Gaston Smitu (J. Franklin Inst., 1915, 180, 703—709).—In con- 
tinuation of earlier experiments (A., 1915, ii, 446), which showed 
that the composition of the maximum boiling mixture changes only 
from 66°80% of nitric acid at 110 mm. to 68°18% at 760 mm., the 
effect of the presence of potassium hydrogen sulphate and of 
sulphuric acid has been examined. The composition of the mixture 
of maximum boiling point is not appreciably altered by the addi- 
tion of 10% or 20% of potassium hydrogen sulphate. On the other 
hand, sulphuric acid causes a decrease in the nitric acid content 
of the maximum boiling mixture, the decrease being greater the 
greater the addition of sulphuric acid. At 760 mm. the per- 
centage of nitric acid in this mixture is reduced from 68°18 to 
64°5 in presence of 10% of sulphuric acid and to 59°2 in presence 
of 20%. At lower pressures, the reduction in the nitric acid content 
is still larger. 

The results obtained afford an explanation of the fact that solu- 
tions of nitric acid can be concentrated to more than 90% by dis- 
tillation with concentrated sulphuric acid. H. M. D. 


Two Reactions of Azoimide with Analytical Importance. 
Fritz Sommer and Hertnricu Pincas (Ber., 1915, 48, 1963—1969, 
2096).—A. Oxidation of Azoimide by Cerie Salts—A method for 
the estimation of azoimide in neutral or acetic acid solutions by 
measuring the volume of the latent nitrogen was first proposed by 
Raschig in 1908, who found that when such a solution is mixed 
with a slight excess of iodine and a crystal of sodium thiosulphate, 
the evolution of nitrogen is brisk and complete (compare also 
following abstract). The authors find that although this method 
is trustworthy for 0°1N-solutions, and therefore for solids, it is not 
so for very dilute solutions, the end of the reaction being reached 
too slowly. On the other hand, salts of quadrivalent cerium, such 
as ceric ammonium nitrate, ceric sulphate, or the ceric ammonium 
sulphates, immediately effect the complete oxidation of azoimide 
in neutral or acid solutions, even when these are very dilute, 
according to the equation 2N,H + 2CeO,=3N,+Ce,0,+H,O. For 
0°1 gram of the sodium salt about 2°3 grams of the cerium com- 
pound should be used. Free hydrochloric acid or excess of chlorine 
ions must be avoided, however, otherwise chlorine gas will be 
liberated. 

B. Reaction of Azoimide with Nitrous Acid—According to 
Thiele (A., 1908, ii, 940), azoimide reacts with nitrous acid thus: 
N;H+ HNO,=N,+N,0+H,0. The correctness of this assumption 
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has been proved by adding acetic acid to a mixture of equivalent 
quantities of barium nitrite and sodium azide and analysing the 
gases evolved. The reaction proceeds very smoothly and may be 
used to estimate simple nitrites. A known excess of sodium azide 
is added to an acidified solution of the nitrite, then the mixture is 
shaken for a minute or two, rendered just alkaline by barium 
hydroxide, and boiled to expel nitrous oxide, and finally acidified 
with acetic acid, when the excess of azoimide is estimated as above. 
Another application of the reaction is the detection of nitric 
acid in the presence of nitrous. Nitrous acid is completely 
destroyed, even in a 0°0001N-solution, whilst nitric acid is un- 
affected, when a slight excess of sodium azide is added, the solu- 
tion is acidified and boiled. This method for removing nitrous 
acid is much better than the old treatment with carbamide or the 
newer reaction with hydrazine sulphate (Sen and Dey, A., 1912, ii, 
296). J.C. W 


Oxidation of Azoimide by Iodine. F. Rascnia (Ber., 1915, 
48, 2088—2092. Compare Chem. Zeit., 1908, 32, 1203).—The 
oxidation of azoimide by iodine in the presence of sodium thio- 
sulphate might be regarded as a catalytic effect of sodium tetra- 
thionate, as Sommer and Pincas have done (preceding abstract). 
This is not justifiable, however, for just as iodine alone causes no 
evolution of nitrogen, so a mixture of sodium tetrathionate with 
iodine is also without action. 

If the reaction between iodine and sodium thiosulphate is con- 
sidered, since no more than two molecules can react at any given 
instant, the first stage in the reaction will be represented thus: 
Na,§,0,+1,=NaI+NaIS,O,. It is this intermediate compound 
which so easily gives up iodine to the sodium azide (for example) 
or to another molecule of sodium thiosulphate, thus: Na,S,O,+ 
NaIS,0,=Na,8,0,+ NaI. The actual catalyst is therefore the 
residue NaS,O;, which takes up iodine if that is in excess and gives 
it again to the azide, or, under normal conditions, condenses to 
form Na,S,O,. Free mineral acids hinder the reaction, and since 
sulphuric acid is liberated as a by-product, it is advisable to add 
sodium acetate. Because of this effect of acids, it is always 
advisable, too, to keep adding sodium thiosulphate to the solution, 
and this is best effected by using a crystal about the size of a pea, 
which takes sufficiently long to dissolve. 

Azoimide seems to be the only substance which, whilst un- 
attacked by iodine alone, is oxidised by iodine in the presence of 
sodium thiosulphate. Bromine water and thiosulphate have the 
same effect, owing, no doubt, to the formation of NaBrS,O;. The 
only other iodine carrier which has been discovered among sulphur 
compounds is a sulphide. A crystal of sodium sulphide has the 
same effect, but the liberation of sulphur which also takes place 
renders the reaction less neat. J.C. W. 


The Neutralisation Curve of Boric Acid. E. B. R. Pripgavx 
(Trans. Faraday Soc., 1915, 11, 76—78).—A discrepancy is found 
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between the experimental neutralisation curve and that calculated 
from the single constant of a monobasic acid. This is attributed 
to the formation of complexes in the borate solutions, the ion 
HBO,’ being thus,weighted by the complexes. A revised constant, 
k=4°5x10-", is given, from which the alkalinity of borate solu- 
tions may be calculated up to strongly alkaline oe ea 

. H. D. 


The Dissociation of Carbonyl Sulphide. Gitpert N. Lewis 
(J. Amer. Chem. Soc., 1915, 37, 2786).—A correction of an error 
in sign in the recent paper by Lewis and Lacey (A., 1915, ii, 767). 
The modification thus introduced into the van’t Hoff equation 
brings the calculated heat of formation of carbonyl sulphide from 
liquid sulphur and carbon monoxide to 11,000 cal., in good agree- 
ment with the value of Thomsen. D. F. T. 


The Supposed Formation of Persilicate by the Action of 
Air on Solutions of Sodium Silicate. Huao Dirz (J. pr. 
Chem., 1916, [ii], 92, 412—418).—The author regards the state- 
ment that the solution of a silicate of an alkali metal when exposed 
to air undergoes partial oxidation to a persilicate (Jordis, A., 1914, 
ii, 200) as highly improbable. A solution of such a persilicate 
should actually contain the hydrolytic products, namely, a silicate 
and hydrogen peroxide, but the only evidence mentioned (loc. cit.) 
is the presence of a little free chlorine in the carbon dioxide 
liberated by hydrochloric acid. Such a result might be due to the 
presence of a little manganese as impurity in the silicate solution. 
However, the author (Ditz, also Ditz and Kanhauser, A., 1913, ii, 
958) has shown that after prolonged exposure to the air many 
alkaline substances are found to contain small quantities of nitrite 
and nitrate, and treatment with hydrochloric acid would give rise 
to nitrous fumes with the former, and, if the acid were concentrated, 
to chlorine with the latter. Experimental test has confirmed the 
possibility of this result with a solution of a silicate of an alkali 
metal, distinct traces of nitrite being present even after exposure 
for two days, the amount being very appreciable after three months. 
In the same period the quantity of nitrate formed was relatively 
small, whilst titanic acid failed to reveal any trace of hydrogen 
peroxide. D. F. T. 


Thermal Analysis of Mixtures of Alkali Hydroxides with 
the Corresponding MHaloids. III. Lithium Compounds. 
Giuseppe Scarpa (Atti R. Accad. Lincei, 1915, [v], 24, ii, 
476—482. Compare A., 1915, ii, 448, 633).—The systems LiOH- 
LiF, LiOH-LiCl, LiOH-LiBr, and LiOH-LiI have now been 
investigated. The lithium hydroxide employed contained 98°5% 
LiOH, 0°8% Li,CO,, and 0°7% H,O, and had m. p. 462°; Dittmar 
(J. Soc. Chem. Ind., 1888, 7, 733) and de Forcrand (A., 1906, ii, 
445) found m. p. 445°. 2 

For lithium fluoride the author finds m. p. 840°; Carnelley (T., 
1878, 33, 281) gave 801°. Lithium hydroxide and fluoride are 
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completely miscible in the liquid state and form solid solutions 
containing from about 5 to 85 mols. % of the hydroxide. The 
eutectic point, 430°, corresponds with 80 mols. % of the hydroxide. 

For lithium chloride, m. p. 605° is found. Guntz (A., 1894, ii, 
91) gave 600°, Hiittner and Tammann (A., 1905, ii, 229) 600°, and 
Schemtschuschni and Rambach (A., 1910, ii, 204) 614°. The curve 
of primary crystallisation of the system LiOH-LiC] falls from 605° 
to a eutectic at about 290°, and exhibits a distinct angle at 
50 mols. % LiOH. The eutectic arrest, observed at about 285° 
with all mixtures containing from 45 to 100 mols. % LiOH, has its 
maximum duration at about 65 mols. % LiOH. Mixtures con- 
taining 0—50 mols. % LiOH show a second arrest at 315°, this 
having its maximum duration for 40 mols. % LiOH, and corre- 
sponding with the formation of a compound, probably 
2LiOH,3LiCl, decomposing on fusion. 

Lithium bromide has m. p. 550°; Carnelley (loc. cit.) found 547°. 
The diagram of state for LiOH-LiBr is similar to that of the pre- 
ceding system, the two branches of the curve of primary crystal- 
lisation intersecting at the eutectic point, 275°, which corresponds 
with 45 mols. % LiOH. The eutectic arrest is shown with 0—70 
mols. % LiOH, but not with 75—100 mols. % LiOH; the latter 
mixtures exhibit, however, a marked arrest at 310°, this having 
its maximal duration with 75 mols. % LiOH, and corresponding 
with the formation of a decomposable compound, probably 
3LiOH,LiBr. 

Lithium iodide (probably containing a little oxide) has m. p. 
440°; Carnelley (loc. cit.) found 446° and Sandonnini and Scarpa 
(A., 1914, ii, 204) 450°. The curve of primary crystallisation of 
the system LiOH-Lil exhibits a eutectic at 45 mols. % LiOH and 
a pronounced change of direction at 75 mols. % LiOH. The 
eutectic arrest occurs at about 180°, and is a maximum at 45 mols. 
% LiOH. Mixtures with more than 75 mols. % LiOH show an 
arrest at about 310°, probably owing to the formation of the com- 
pound 4LiOH,LilI, unstable at the melting point. 

Comparison of these results with those previously obtained (A., 
1915, ii, 448, 633) shows that the tendency of an alkali hydroxide 
to form compounds with the corresponding haloids increases with 
diminution of the electro-affinity of the cation (compare Abegg and 
Bodlander, A., 1899, ii, 542). T. Ei. P. 


Preparation of Phosphorescent Calcium Sulphide. Pierre 
Bretgeavu (Compt. rend., 1915, 161, 732—733; J. Pharm. Chim., 
1916, [vii], 18, 33—37).—Contrary to the views of Verneuil (com- 
pare A., 1887, 2, 539), it is shown that the presence of sodium 
chloride and carbonate in small quantities is not essential for the 
phosphorescence of calcium sulphide. A phosphorescent sulphide 
can be prepared by heating a mixture of calcium carbonate (100 
parts) and powdered sulphur (30 parts) in a crucible at a dull 
red heat for one hour, allowing the mixture to cool, mixing it with 
aleohol to a paste, and adding basic bismuth nitrate in alcoholic 
solution in sufficient quantity to give 1 part of bismuth to 10,000 
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parts of sulphide. This mixture is dried in the air and then 
heated at a dull, cherry-red heat for two hours and allowed to 
cool slowly. The sulphide so prepared shows a violet phosphor- 
escence. The bismuth, as phosphorogen, can be replaced by 
molybdenum or vanadium, or, better still, by tungsten. W. G. 


The Derivatives of Perceric Oxide. II. C. C. MELocue 
(J. Amer. Chem. Soc., 1915, 37, 2645—2652).—It has not been 
possible to prepare perceric sodium carbonate by a method 
analogous to that used in the preparation of the potassium com- 
pound (A., 1915, ii, 776). A solution of perceric ammonium 
carbonate may be prepared by this method, but the substance has 
not been obtained in the crystalline form. The solution is less 
stable than that of the potassium compound, and decomposes when 
kept with the formation of a yellow precipitate, presumably ceric 
carbonate. If the dark red solution of perceric ammonium 
carbonate is treated with excess of solid sodium carbonate and the 
solution evaporated slowly in a vacuum, well-formed crystals of 
perceric sodium carbonate of the formula 

Ce,0,(CO3)2,4Na,CO;,30H,O 
are obtained. It is only sparingly soluble in cold water and 
effloresces in dry air. Contact with moisture above 0° results in 
hydrolysis, and with larger quantities of water the crystals are 
completely decomposed with the formation of a gelatinous, orange- 
red precipitate. 

A perceric rubidium carbonate was obtained in crystalline form 
by the method which served for the preparation of the potassium 
compound, but this substance has not been analysed. 

The action of hydrogen peroxide on a saturated solution of 
potassium acetate in presence of cerous nitrate yields a solution 
which probably contains perceric potassium acetate. It liberates 
iodine from potassium iodide, gives a blood-red solution with 
potassium carbonate, and a _ reddish-brown precipitate with 
hydrogen peroxide. In all these perceric compounds, half the total 
oxygen combined directly with the cerium is available for oxida- 
tion under certain conditions. H. M. D. 


Somes New Rare Harth Compounds. A. J. Grant and 
C. James (J. Amer. Chem. Soc., 1915, 37, 2652—2654).—With a 
view to the improvement of the methods employed in the separation 
of the rare earths, a number of new salts have been prepared. 
Terbium pyromucate, (C,H,0O°CO,),Tb,5H,O, radiating crystals, 
very soluble in water ; terbium 1-bromo-2-nitrobenzene-4-sulphonate, 
(NO,°C,H;,Br°SO,),Tb,10H,O, very small crystals, the solubility of 
which differs little from that of the gadolinium salt; terbium 
propionate, (C,H,*CO,),Tb,2H,O, white, powdery, voluminous 
crystals; ferrous lanthanum nitrate, 3Fe(NOs;),,2La(NO3;)3,24H,0, 
flat, green, hexagonal crystals, fairly stable in the absence of air. 
Lanthanum pyromucate, (C,H,O-CO,),La,2H,O; and yttrium pyro- 
mucate, (C,H,O0°CO,), Yt, 3H,0, were also prepared, UH. M. D. 
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The Separation of Yttrium from the Yttrium Earths. III. 
J. P. Bonarpr and C. James (J. Amer. Chem. Soc., 1915, $7, 
2642—2645. Compare A., 1914, ii, 370, 657)—Further experi- 
ments have been made with the object of finding a rapid, efficient, 
and economical method for the separation of yttrium from the 
yttrium earths The results of fractional precipitation by the addi- 
tion of various reagents are briefly described. These reagents 
include ammonium sebacate, azobenzenesulphonic acid, potassium 
sulphite, sodium citrate, tartrate, tungstate, phenoxyacetate, and 
m-nitrobenzoate, ammonium camphorate, and potassium cobalti- 
cyanide. The use of a cobalticyanide solution appears the most 
promising for the purposes of the required separation, and this 
method is to be further examined. H. M. D. 


Decomposition of Mineral Sulphides and Sulpho-salts by 
Thionyl Chloride. H. B. Norrn and C. B. Conover (Amer. 
J. Sci., 1915, [iv], 40, 640—642. Compare this vol., ii, 28).— 
Mineral sulphides react, in general, in a similar manner to the pre- 
cipitated sulphides with thionyl chloride according to the general 
scheme MS + 2SOCI],= MCl+S0O,+8,Cl,. The reactions take place at 
150—175°, and require from a few hours’ heating in the case of 
easily decomposed sulphides, such as galena, pyrites, cinnabar, 
orpiment, stibnite, and arsenical pyrites, to one or two days in the 
case of pyrargyrite, proustite, covellite, sphalerite, and _ tetra- 
hedrite. Of the minerals examined, only argentite, molybdenite, 
and cobaltite were not attacked by thionyl chloride under the above 
conditions. G. F. M. 


Reaction of Gases with Lead and Silver. W. Sraur 
(Chem. Zeit., 1915, 39, 885—886)—A summary of published 
work on the behaviour of lead and silver at high temperatures 
towards oxygen, sulphur dioxide, hydrogen, nitrogen, the oxides of 
carbon, hydrocarbons, argon, and helium. G. F. M. 


Supposed Allotropy of Copper. G. K. Burcess and I. N. 
KetuiBere (J. Washington Acad. Sci., 1916, 5, 657—662).—From 
dilatometric observations, Cohen and Helderman (A., 1914, ii, 205, 
654) have drawn the conclusion that there are two enantiotropic 
forms of copper with a transition temperature at 69°2° to 71°7°. 
In support of this view, the change in the electrical conductivity 
of copper after heating at 100° has been put forward. 

Comparative measurements made with copper and platinum wire 
resistance thermometers wound on the same frame and exposed 
alternately to 0° and 100°, show that platinum exhibits similar 
changes in conductivity, and that in both cases constancy is 
obtained after a few alternations of temperature. A detailed 
examination of the resistance of copper over the range 0° to 100°, 
by the method described in a previous paper (A., 1914, ii, 794), 
has also given entirely negative results in respect of the alleged 
allotropic transformation in the neighbourhood of 70°. Within 
the above range, the resistance of copper changes in a continuous 
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manner, and there is no evidence of the copper being in a meta- 
stable condition. H. M. D. 


Sulphides of Copper. Evcren Posnsax, E. T. ALLEN, and 
H. E. Merwin (Economic Geology, 1915, 10, 491—535).—A general 
physico-chemical investigation of the sulphides of copper and of 
the various copper-iron sulphide minerals, carried out with the 
object of ascertaining the conditions of formation and alteration 
of the more important minerals of the copper sulphide deposits. 
Cuprous sulphide prepared in a vacuum furnace has m. p. 
1130°+1°. No dissociation occurs when cuprous sulphide is heated 
up to 1200°. Synthetic cuprous sulphide has D? 5°785, a value 
which is almost identical with that of the purest mineral sulphide 
examined. The copper sulphides formed by fusing together copper 
and sulphur are of variable composition and always contain more 
sulphur than is demanded by the ratio 2Cu:S. They are micro- 
scopically homogeneous and vary continuously both in colour and 
specific gravity with composition. As the sulphur increases, they 
become darker in colour and have smaller specific gravities. The 
specific volumes of these products lie, within the limits of experi- 
mental error, on a straight line connecting the specific volumes of 
cuprous and cupric sulphides. It is shown that all such products 
are solid solutions of the two sulphides. Cuprous sulphide melts at 
1096° in an atmosphere of hydrogen sulphide and at 1057° in an 
atmosphere of sulphur vapour. The lower melting point as com- 
pared with that of cuprous sulphide in a vacuum is due to dis- 
solved cupric sulphide, which increases in amount with the increase 
of pressure of the sulphur vapour surrounding it. When cuprous 
sulphide is heated in an atmosphere of hydrogen sulphide at various 
temperatures below its melting point, the sulphur content increases. 
For each temperature, the products contain a definite amount of 
sulphur. This sulphur content increases with decrease of temper- 
ature until at 358° the product becomes cupric sulphide. Solid 
solutions of cuprous-cupric sulphide can be prepared by heating 
compressed powders of the two sulphides at about 100°. The 
analysis of a number of natural chalcocites showed that such solid 
solutions sometimes occur in nature. In this connexion, the nature 
of the mineral pyrrhotite has been discussed. Cuprous sulphide 
is dimorphous and has an inversion temperature at 91°. The 
inversion temperature is considerably influenced by the size of the 
grains of the sulphide. Increasing amounts of cupric sulphide, 
dissolved in cuprous sulphide, raise the inversion temperature. 
This takes place until a concentration of cupric sulphide of 8% is 
reached, after which an inversion is no longer observed. Crystals 
of chalcocite were repeatedly formed in the dry way at various 
temperatures, but only above about 250° were they large enough 
for crystallographic investigatioy. These crystals were isometric, 
Isometric crystals of cuprous sulphide were also obtained from 
solutions ; at 250°, by the reaction of cuprous chloride with sodium 
sulphide; and at 200°, 170°, and 125°, by crystallisation of cuprous 
sulphide from solutions of hydrogen sulphide. Crystals formed by 
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the action of ammonium sulphide on copper, which have generally 
been described as orthorhombic cuprous sulphide, are in reality a 
double polysulphide of the formula Cu;(NH,)S, and are tetragonal. 
Covellite has been prepared in many ways, and a crystallographic 
and optical study of its properties carried out. It is hexagonal 
and optically positive; the optical dispersion of w is extremely high, 
wyi<1'0, wy, = 1°45, and w,, = 180. Two very pure samples of 
covellite have been found to have D? 4°683 and 4°676 respectively. 
This value is higher than any value previously given for this sub- 
stance. The highest value found for synthetic covellite was 4°652. 
Covellite can be heated in an atmosphere of hydrogen sulphide 
up to 358°; it is then in equilibrium with the gas, and at this 
temperature and below it, chalcocite can be completely converted 
into covellite. J. F.S 


The Nature of Subsidiary Valencies. XII. Ammines of 
Copper. Fritz Epnraim and Epovarp Bote (Ber., 1915. 48, 
1770—1777. Compare A., 1915, ii, 166, 441, 454).—Details are 
given of the preparation of various ammines of copper salts, in 
addition to those previously described; the ammonia tension has 
also been measured at various temperatures. 

The cupric salts of dibasic acids in no case give a hexammine 
compound, even at the temperature of an ice-salt freezing mixture, 
the highest ammine formed being the pentammine. Many of the 
salts of monobasic acids give a hexammine compound. In many 
cases where the hexammine is capable of existence only at very low 
temperatures, the triammine is nevertheless stable at fairly high 
temperatures. The order in which the anions exert an effect on 
the stability of the ammine is quite different from that observed 
in the case of the nickel salts; it resembles rather that observed 
with the zinc salts (A., 1915, ii, 454), although with many differ- 
ances. The theoretical discussion of the results is to be given later. 

The following new compounds are described : hetocieuniniiiiins 
nitrate, blue crystals; the ammines with 5 and 23/4 molecules of 
ammonia, which have been described by other investigators, could 
not be obtained. Copperhexammine perchlorate. Copperpent- 
ammine dithionate ; the ammine with 9 molecules of ammonia could 
not be obtained. Coppertetrammine tetrathionate, light blue crys- 
tals; copperhexammine thiocyanate; coppertetrammine formate; 
coppertriammine benzoate, copper-red crystals; coppertetrammine 
benzoate, dark blue crystals; and copperpentammine benzoate, 
greyish-blue crystals. 

The ammonia tensions of the following salts were also deter- 
mined: coppertetrammine nitrate, coppertetrammine thiosulphate, 
coppertetrammine dithionate, coppertetrammine thiocyanate, and 
copperpentammine oxalate. 

A table is given showing the absolute dissociation temperatures 
and the heats of formation of all the copper ammines hitherto 
examined, T. S. P. 


Thermal Reactions of Aluminium. Rararet Luna Nocueras 
(Anal. Fis. Quim., 1915, 18, 390—420).—A historical account of 
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the production of aluminium, and of its applications as a thermal 
agent. A. J. W. 


Investigation of the Carbides of Aluminium, Nickel, and 
Copper. E. Briner and R. Seneuer (J. Chim. Phys. 1915, 13, 
351—375).—A study of the conditions under which carbon com- 
bines directly with the three metals, and of the dissociation of the 
resulting carbides. 

The formation of aluminium carbide from the elements has been 
observed at 750° and 900°. This compound is exothermic and 
represents, therefore, the stable form at lower temperatures. Dis- 
sociation of the carbide was found to occur, however, at 540°, and 
when heated in a current of air, carbon dioxide and aluminium 
oxide are obtained. This change has been followed at various 
temperatures between 540° and 900°. 

Nickel carbide, Ni,C, is an endothermic compound, and the 
optimum temperature of formation is in the neighbourhood of 
2100°. At lower temperatures, the carbide dissociates, relatively 
rapidly at 1600°, and slowly at 900°. The carbide must conse- 
quently be cooled rapidly if a good yield is required. 

Some evidence has been obtained of the direct combination of 
copper and carbon to form a carbide at high temperatures. It is 
endothermic and dissociates rapidly at about 1600°, more slowly 
at lower temperatures. H. M. D. 


Identification of Tervalent Manganese in Glass. S. R. 
Scuotes (J. Ind. Eng. Chem., 1915, 7, 1037).—The author con- 
siders that the violet tint of manganese glass is due to compounds 
of the trioxide, Mn,O;, deducing as evidence in support of this 
theory the fact that pink solutions were obtained by extracting 
a lead glass of low m. p. and a water-soluble potash glass with 
hydrofluoric or 30% sulphuric acids. On diluting the extracts with 
water, a light brown precipitate separated out similar to that 
obtained by diluting a manganic sulphate solution. Their behaviour 
towards oxalic acid was also the same. G. F. M. 


A Magnetic Study of the A3 Transformation in Pure Iron. 
Korar6d Honpa and Hrromvu Taxact (Sci. Rep. Tohoku Imp. Univ., 
1915, [ii], 4, 261—269).—Four different specimens of pure iron 
from the Bureau of Standards, Washington, have been examined 
thermomagnetically. The specimens, weighing about 0°4 gram, are 
tested in an atmosphere of nitrogen. Both the beginning and end 
of the transformation may be readily traced on the curves, and 
the critical points thus determined are in good agreement with 
those found by thermal analysis. The magnetic value of Ac3 for 
pure iron is 908—-911°, and of Ar3 889—898°. The number of 
magnetons is not usually an integer, and varies for different speci- 
mens. These facts are opposed to Weiss’s theory. C. H. D. 


The Magnetic Transformation of Cementite. Kd6rardé 
Honpa and Hiromvu Taxacr (Sci. Rep. Tohoku Imp. Univ., 1915, 
[ii], 4, 161—167).—A thermal and magnetic examination of a series 
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of white pig irons containing from 2°90% to 3°49% of combined 
carbon shows that the magnetic transformation of cementite begins 
on cooling at 215°, and ends on heating at the same temperature. 
The temperature range is about 50°. The magnitude of both the 
thermal and magnetic changes increases with the proportion of 
cementite. It is small in a grey iron. The critical temperature 
is the same in steels containing as little as 0°14% of carbon, so 


there is no indication of the presence of more than one carbide. 
C. H. D. 


Presence of Platinum in Spain. S. PiXa pe Rupies (Anal. 
Fis. Quim., 1915, 18, 420—433).—A summary of the records as 
to the occurrence of platinum deposits in Spain. A. J. W. 


The Series of Triamino-aquo Salts of Bivalent Platinum, 
[Pt3NH.,H,O)X,. L. Tscnucarv and I. Tscuernsazv (Compt. 


rend., 1915, 161, 792—794). Compare this vol., ii, 42).—On pass- 


ing a "current of air a a solution of the a 
NH,°OH |;, 
OH: NH HD P<NH 
containing ammonia and ‘ammonium. oP sel or any other 
sulphate, and a small amount of any copper salt, oxidation occurs, 
a colourless, crystalline precipitate being obtained which is soluble 
in warm dilute sulphuric acid. Addition of potassium platino- 
chloride to this acid solution gives a precipitate of the platino- 
chloride, [Pt3NH;,H,O]PtCl,, green needles, which when warmed 
with hydrochloric acid or a soluble chloride is converted into Cleve’s 
platinochloride, [Pt3NH;,Cl],PtCl,. Addition of potassium platino- 
bromide to the acid solution gives the platinobromide, 
[Pt,3NH;,H,O],PtBr,, 

green needles, which is converted by hydrobromic acid or soluble 
bromides into the platinobromide, [Pt3NH;,Br],,PtBr, Analysis 
of the original oxidation product points to its composition being 
represented by the formula 


{NH Pt<OU >PtiNH, |30,, 


in which case it is allied to Werner’s binuclear diol complexes, the 
index of co-ordination of the platinum being equal to 6. W. G. 


The Series of Aydroxy-pentamminoplatinic Salts. L. 
TscHuGaEv and W. Cutopin (Compt. rend., 1915, 161, 699—700. 
Compare Tschugaev and Vladimirov, A., 1915, ii, 569).—The 
authors have prepared a series of salts having the general formula 
[Pt,5NH;,(OH)|X;. The carbonate is readily prepared by pass- 
ing a current of ozone through a mixture of Peyrone’s chloride 
(1 part) and ammonium carbonate (2 parts) in an excess of 
ammonia for two or three hours with continual stirring. The 
carbonate is precipitated, being insoluble in water, and is readily 
decomposed by acetic acid, giving the acetate, 

[PE, 5NH,,(OH)|(CH," co, 2) gs 
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This salt in solution is decomposed by mineral acids to give the 
corresponding salts. In this way the chloride, 
[Pt,5NH;,(OH)|Cl;,H,0, 
rhombic plates, and the nitrate, |Pt,5NH;,(0H)]|(NOs)3, crystal- 
lising in anhydrous needles, were prepared. Both these salts are 
soluble in water and are ionised. The hydroxyl group, like the 
chlorine atom in the series [PtCl,5NH;]X;, is completely masked 
and apparently not capable of being directly replaced by a halogen 
or any other negative atom or group. That the group 
[Pt,5NH;,(OH) }/”’ 
is tervalent is shown by a study of the coaguiating power of the 
chloride, the results of which agree with those of the luteocobalt- 
ammines, which give by dissociation tervalent ions. Like the 
members of the series | Pt,5NH;,Cl]|X, and the series [Pt,6NH;]X;, 
the salts of this series give carbonates and sulphates which are 
practically insoluble in water, but soluble in the fixed alkalis. 
Further, the chlorides of all these three series are readily reduced 
by zinc in dilute hydrochloric acid, giving in each case the chloride 
of Reiset’s base I, [Pt,4NH;]Cl.. W. G. 


Mineralogical Chemistry. 


Muscovite with Unusual Optical Characters from a 
Marble in Maryland. R. W. Crark and W. F. Hunt (Centr. 
Min., 1915, 666—668).—A greyish-brown dolomitic marble, known 
in the trade as “Mar Villa” marble, occurs in large quantity at 
Cockeysville, Maryland. It owes its colour to the presence of a 
brown mica, which has the optical characters of phlogopite 
(markedly pleochroic; optic axial angle very small and optic axial 
plane parallel to the plane of symmetry), but the chemical composi- 
tion of muscovite (the ratio Al,O,:Si0,, as shown in the follow- 
ing bulk analysis of the marble, being nearer to that of muscovite, 
1:2, than to that of phlogopite, 1:6). 


SiO, Al,O, FeO. CaO. MgO. MnO. CO, FeS, Total. 
3:88 1:24 032 30:06 20-41 0:02 43:93 0:06 99-92 


The percentage mineralogical composition calculated from this 
bulk analysis of the marble is: dolomite (with Mg0:CaO=1:1°'1), 
93°97; muscovite, 2°27; tremolite, 3°75; pyrites, 0°06. L. J. 8. 
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Analytical Chemistry. 


Theory of Indicators Used in Acidimetry. Rup. WEGsCHEIDER 
(Zeitsch. physikal. Chem., 1915, 90, 641—680).—A theoretical 
paper in which a theory of indicators is developed on the assump- 
tion that undissociated compounds and their ions, when these have 
the same constitution as the parent substance, are similarly 
coloured, and all colour changes are to be ascribed to constitutional 
changes. Formula are deduced which give the concentration of 
free acid or base at stated hydrogen ion and indicator concentra- 
tion, and also the concentration of the indicator which must be 
employed in order exactly to titrate such a solution. The author 
differentiates between ideal and non-ideal indicators. The ideal 
indicators are those for which the one form occurs only in the 
ionised condition and the other form in the non-ionised condition. 
In the case of single coloured indicators the ideal indicators 
behave differently from the non-ideal indicators. Ideal indicators 
increase in sensitiveness with concentration, whereas with non-ideal 
indicators a maximum of sensitiveness appears at a definte con- 
centration. Non-ideal indicators generally are less sensitive than 
ideal indicators, except that just at the equivalent point the 
advantage of the ideal indicator over the non-ideal is very small. 
For the calculation of all data it is necessary in the case of single 
colour indicators to have knowledge of the apparent dissociation 
constant of the colourless indicator and the real dissociation 
constant of the coloured form. For titration to the point of 
equivalence, in alkaline solution coloured indicator acids are better 
than coloured indicator bases, and in the same way in acid solution 
coloured indicator bases are better than coloured indicator acids. 
Indicators with two colours behave in different ways. The 
behaviour in all cases can be completely represented from the 
apparent dissociation constant. Ideal and non-ideal two-coloured 
indicators behave similarly. The equilibrium constants, that is, 
the dissociation constants of both forms and the reaction constant 
of the change from one form to the other, of non-ideal indicators 
can only be determined by the usual chemical and optical methods 
when a spectral region exists in which only one form absorbs light. 

J. F. 8. 


Apparent Transformation of Indicators. F. Lizvert (Chem. 
Weekblad, 1915, 12, 1088—1091). Compare de Vries, this vol., i, 
56).—The author cites a number of examples of colour change of 
indicators before titration is complete. A. J. W. 


Testing Distilled Water as Regards its Suitability for the 
Preparation of Salvarsan Solutions. J. Tirimans and H. 
MILDNER (Zeitsch. angew. Chem., 1915, 28, 469—474).—The dis- 
tilled water used for preparing salvarsan solutions for injections 
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should be free from large numbers of bacteria, soluble constituents 
of glass, and heavy metals. The presence of a large number of 
bacteria in the water is usually indicated by a high oxygen absorp- 
tion (from permanganate) and by the presence of ammonia and 
nitrous acid, and estimations of these will afford evidence of the 
suitability of the water, apart from an actual bacteriological 
analysis. One hundred c.c. of the water when boiled with WV /100- 
permanganate solution in the presence of dilute sulphuric acid 
should not reduce more than 0°2 c.c. of the permanganate solution ; 
ammonia and nitrous acid should not be present. Provided that 
the distilled water is not contaminated by tap-water, as is shown 
by the absence of chlorine, nitric acid, and calcium, the presence 
of soluble constituents of glass is indicated by the appearance of a 
red coloration when the boiled water is treated with a few drops 
of rosolic acid solution. The presence of traces of iron in the water 
is not of importance; tin is not dissolved by distilled water, but 
tests should be applied for the detection of lead, copper, nickel, 
and zinc. W. P.S. 


Persistence of Hydrogen Peroxide in Milk. FE. Hinks 
(Analyst, 1915, 40, 482—489).—It was found that hydrogen 
peroxide when added to milk was destroyed rapidly at first, that 
the rate of destruction diminished, and that if the concentration 
of the hydrogen peroxide was high ‘enough to withstand the initial 
rapid destruction, the residual peroxide remained constant in 


amount over long periods (up to eighteen months). The age of 
the milk was the most important factor in regard to its behaviour 
towards hydrogen peroxide; fresh milk had the least effect, whilst 
milk three days old, and in which the catalytic activity had in- 
creased considerably, was capable of destroying relatively large 
quantities of hydrogen peroxide within one hour. The rate at 
which the hydrogen peroxide was decomposed increased with the 
temperature up to 37°. In the case of a sample of fresh milk in 
which the initial concentration of hydrogen peroxide was 0°2%, 
about 33% of the peroxide was still present after the lapse of one 
year. It is pointed out that, owing to the destruction of 
peroxydase by hydrogen peroxide, it is necessary when testing for 
the presence of the latter to add some fresh milk as well as the 
reagent (benzidine, »-phenylenediamine, etc.) in order to ensure 
the presence of peroxydase ; the addition of fresh milk is also neces- 
sary in testing heated milk for the presence of hydrogen peroxide. 
The possibility of a milk having received an addition of hydrogen 
peroxide must be considered when these reactions are used for the 
detection of previous heating, since a milk containing peroxide 
will react in certain circumstances in exactly the same way as a 
heated milk. W. P. 8. 


Estimation of Bromine and Iodine in the Presence of 
Chlorides. L. W. WinkterR (Zeitsch. angew. Chem. 1915, 28, 
477—480, 494—496).—In the case of bromides containing but 
small quantities of chlorides, the bromine may be estimated by 
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acidifying the bromide solution with sulphuric acid and titrating 
the boiling mixture with permanganate solution, the latter being 
added in small quantities at a time until a pink coloration remains 
on boiling the mixture for about one minute. If large quantities 
of chloride are present, the bromide solution is titrated in a flask 
attached to a condenser, the end-point of the titration being denoted 
when the drops of distillate no longer exhibit a yellow colour due 
to the presence of bromine. In the case of sea-water, a portion 
of the sample is placed in a flask, acidified with sulphuric acid, and 
distilled, with the continual addition of small quantities of per- 
manganate solution. The distillate is collected in sulphur dioxide 
solution, hydrogen peroxide solution, or alkali hydroxide solution, 
and the resulting hydrobromic acid or hypobromite is then esti- 
mated by the usual methods. For the estimation of iodine in the 
presence of bromides and chlorides, the sodium nitrite method is 
recommended. The sample is acidified and shaken with sodium 
nitrite solution in the presence of carbon tetrachloride; after 
several of these treatments the separated carbon tetrachloride solu- 
tions are treated with carbamide to decompose traces of nitrite, and 
then titrated with thiosulphate solution. Bromine may be estimated, 
if present, in the same portion of the sample. For this purpose, 
the solution remaining after the separation of the carbon tetra- 
chloride is acidified with sulphuric acid, distilled until dissolved 
carbon tetrachloride and nitrous acid have been expelled, and then 
titrated with permanganate solution as described. W. P.S. 


New Method of Estimating Iodine in Organic Preparations. 
E. Rorp and F. Lenmann (Arch. Pharm., 1915, 258, 443—451).— 
The method depends on the fact that chlorine and bromine in 
organic preparations are removed in the elementary state by heat- 
ing with sulphuric acid and potassium permanganate in the 
presence of a silver salt, whilst iodine is retained in the form of 
silver iodate, provided an excess of permanganate is always present. 

Twenty c.c. of concentrated sulphuric acid and 25 c.c. of V/10- 
silver nitrate are heated in a 500 c.c. Kjeldahl flask until the flask 
is filled with white fumes. The mixture is then cooled, 2°5 grams 
of finely powdered potassium permanganate are added, and a 
small glass tube containing the substance (0°25 gram) is allowed 
to slide into the mixture. In those cases in which a vigorous 
evolution of gas does not ensue by shaking, 5 c.c. of water are 
added immediately; in the contrary cases, the addition of the 
water is postponed until the vigorous reaction has almost ceased. 
After the addition of the water the mixture is vigorously shaken 
for one to two minutes, and is then kept for fifteen minutes with 
frequent shaking. The flask is then closed with a filter-funnel and 
heated in a sloping position, at first gently until the liquid boils, 
then strongly. By repeated rotation of the flask any particles of 
substance or of manganese dioxide carried into the neck are 
washed back into the liquid. The heating is maintained until the 
manganese dioxide has been almost entirely decomposed and a 
deep blue solution has been obtained. This is thoroughly cooled, 
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treated with a freshly-prepared solution of 5 grams of crystallised 
ferrous sulphate in 100 c.c. of water, and 1s vigorously shaken for 
a few minutes until the silver iodide has curdled and the super- 
natant liquid is quite clear. The contents of the flask are then 
washed into a large beaker and the excess of silver is titrated with 
N /10-thiocyanate. 

In some cases less energetic treatment suffices to decompose the 
organic preparation. For example, 0°5 gram of airol (bismuth 
gallate iodide) is boiled for two to three minutes with 20 c.c. of 
25% nitric acid and 20 c.c. of V/10-silver nitrate, the mixture is 
diluted with 50 c.c. of water and allowed to cool, a little potassium 
permanganate is added to oxidise any nitrous acid and then ferrous 
sulphate until the red colour has disappeared, and the excess of 
silver is titrated with V/10-thiocyanate; not more than 12°1 c.c. 
of the last (=20% of iodine) should be consumed. C. 8. 


Absorption of Oxygen in Alkaline Solutions, and a New 
Absorbent for Oxygen. F. Henricu (Ber., 1915, 48, 2006—2009). 
—When studying the autoxidation of orcinol (A., 1915, i, 564), 
the author noticed that the reaction proceeded much more quickly 
in the presence of potassium hydroxide than in the presence of 
sodium hydroxide. In connexion with other work involving the 
estimation of oxygen in gaseous mixtures, the relative value of the 
two alkalis has been tested in the common absorbents. It is found 
that sodium hyposulphite or pyrogallol solutions are more efficient 
when made up with potassium hydroxide than with the equivalent 
of sodium hydroxide. 

The very concentrated alkaline solutions of pyrogallol are some- 
times unsuitable, and therefore the author has sought for another 
absorbent among the trihydroxybenzenes. An excellent solution, 
far surpassing pyrogallol in activity and stability, is made as 
follows: 11°4 grams of crude, powdered hydroxyquinol triacetate, 
prepared by the action of acetic anhydride on pbenzoquinone 
(Thiele, A., 1898, i, 469), is suspended in 20 c.c. of water, shaken 
in a hydrogen atmosphere with a concentrated alkali hydroxide 
containing 17°4 grams of KOH or the equivalent (6 mols.) of 
NaOH, and then the solution is diluted in the pipette with 130 c.c. 
of water. J. C. W. 


Titration of Thiosulphates in the Presence of Sulphides 
and the Estimation of Thiosulphates in the Presence of 
Sulphites, Bisulphites, and Sulphides. A. Sanper (Chem. 
Zeit., 1915, 39, 945—947. Compare A., 1915, ii, 161)—A method 
for the estimation of thiosulphate and sulphide when present in 
the same solution depends on their different behaviour towards 
mercuric chloride. When mercuric chloride is added to sodium 
sulphide solution, a black precipitate of mercuric sulphide at first 
forms which, on the furtheF addition of mercuric chloride, changes 
to white mercuric thiochloride: 3HgCl, + 2Na,8 = 4NaCl + 
(2HgS,HgCi,); sodium thiosulphate reacts with mercuric chloride 
according to the equation 

2Na,8,0, + 3HgCl, + 2H,O = 2Na,SO, + 4HCl + (2HgS,HgCl,). 
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An aliquot portion of the solution containing the two salts is 
titrated with W/10-iodine solution; another portion of the solu- 
tion is then treated with an excess of mercuric chloride, ammonium 
chloride is added, and the mixture titrated with W/10-sodium 
hydroxide solution, using methyl-orange as indicator. The number 
of c.c. of alkali solution used divided by 2 gives the quantity of 
N /10-iodine solution required for the thiosulphate, and the differ- 
ence between the two titrations corresponds with the iodine re- 
quired for the sulphide. A method described by Bosshard and 
Grob (A., 1913, ii, 525) may be used for the estimation of thio- 
sulphate in the presence of sulphite. An alternative method 
consists in titrating the two salts with iodine solution; another 
portion of the sample is then treated with mercuric chloride, and 
the acidity formed from the thiosulphate titrated with alkali solu- 
tion. The reaction between sulphites and mercuric chloride is 
shown by the equation: Na,SO,+ HgCl, = NaCl+ HgCl-NaSO,. For 
the estimation of thiosulphate, sulpide, and sulphite in the 
presence of each other a definite volume of the solution containing 
these salts is added to an excess of V/10-iodine solution previously 
acidified with 10 c.c. of W/10-hydrochloric acid, and the excess of 
iodine is titrated with W/10-thiosulphate solution; let A be the 
number of c.c. of iodine solution used. The same solution is then 
titrated with V /10-sodium hydroxide solution, using methyl-orange 
as indicator ; after deducting the 10 c.c. of W/10-hydrochloric acid 
added previously, the result corresponds with the quantity of 
N/10-iodine solution (B) required for the sulphite. Another equal 
portion of the original solution is now treated with an excess of 
mercuric chloride, ammonium chloride is added, and the acidity of 
the mixture is titrated with V/10-sodium hydroxide solution (C) ; 
the ammonium chloride is added to prevent precipitation of 
mercuric oxide by the alkali. Then, the amount of N/10-iodine 
solution used by the thiosulphate is C'/2, for the sulphite B, and 
for the sulphide A—(B+C/2). A mixture consisting of 0°2471 
gram of Na,§,O,, 0°1249 gram of Na,SO;, and 0°1207 gram of 
Na,S was analysed by this method, with the following results: 
Na,S8,03, 0°2483 gram ; Na,SO,, 0°1261 gram; Na,§S, 0°1201 gram. 
W. P. S. 


Estimation of Ammonia Nitrogen in Steers Urine. 
Donatp C. Cocurane (J. Biol. Chem., 1915, 28, 311—315).— 
Figures for nitrogen as free ammonia in the urine of cattle are 
untrustworthy, because of the decomposition of ammonium car- 
bonate, and special precautions must be adopted to overcome this 
rapid decomposition; chloroform and toluene fail to prevent it. 
Sulphuric acid, added to the urine of a steer in quantity sufficient 
to fix the ammonia present as carbonate, and to slight excess, 
retards decomposition to such an extent as to allow time for 
analysis. W. D«. iH. 


A Source of Error in the Analysis of Coal which Contains 
Large Quantities of Alkaline Earth Carbonates. KNusLaucH 
(Zettsch. angew. Chem., 1915, 28, 492—494).—Attention is directed 
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to the fact that, during combustion, calcium and . magnesium 
carbonates, when present in a coal, evolve carbon dioxide, and 
that the latter is absorbed in the potash bulbs, thus causing the 
result for carbon to be too high. When oxygen is estimated by 
difference, an error is introduced is the ash of the coal is not 
treated with ammonium carbonate and again ignited gently before 
being weighed. Unless the necessary corrections are made for these 
errors, the true calorific value of a coal cannot be calculated from 
the results of the elementary analysis of the sample. W. P. S. 


Estimation of Carbon Dioxide and a New Form of 
Absorption Tower Adapted for the Titrimetric Method. 
E. Truoe (J. Ind. Eng. Chem., 1915, 7, 1045—1049).—The methods 
available for the estimation of carbon dioxide are reviewed. The 
gravimetric method, by weighing absorption apparatus, gives good 
results only when aspiration is slow; when large amounts of carbon 
dioxide are in question, the method is troublesome. The titri- 
metric method of absorption in alkali hydroxide and double titra- 
tion has the disadvantage of uncertain end-points. The author 
recommends absorption in barium hydroxide solution in a special 
absorption tower consisting essentially of a suction flask, into the 
neck of which a fairly wide glass tube about 2 feet long, extending 
to within 1/8th-inch of the flask, and two-thirds full of glass beads, 
is fixed. The top of the tube is closed with a cork through which 
passes a 50 c.c. dropping funnel and a tube leading to the aspirator, 
the funnel being closed with a soda-lime tube. In use, the tower 
is first freed from carbon dioxide in the usual way, the funnel is 
charged with standard baryta solution, which is allowed to run 
over the beads in the glass tube, thus producing efficient contact 
between the solution and the carbon dioxide, which is aspirated 
fairly rapidly into the suction flask through its side aperture, and 
so up the tower. Absorption being complete, the baryta solution 
is washed into the suction flask and rapidly titrated. G. F. M. 


Apparatus for Measuring the Carbon Dioxide Evolved 
During Alcoholic Fermentation. L. Linper (Ann. Falsif., 
1915, 8, 295).—The apparatus described consists of a glass cylinder, 
such as is used for drying gases, having a tubulure at the bottom ; 
this tubulure carries a side tube which is bent upwards and then 
downwards at a height of about 4 cm. below the top of the cylinder. 
The neck of the cylinder is closed with a rubber stopper through 
which pass the delivery tube from the fermentation flask and a 
short length of tube; the upper end of this tube passes through 
a cork which closes the neck of an inverted flask. The cylinder 
and the flask are filled with light petroleum. As the carbon dioxide 
collects in the upper part of the cylinder, an equivalent volume of 
“ petrol” is discharged through the side tube and is collected in a 
graduated cylinder; its volume is equal to that of the evolved 
carbon dioxide. The light petroleum in the inverted flask serves to 
keep the level of the light petroleum in the cylinder So" 
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Practical Methods for the Determination of Radium. II. 
The Hmanation Method. S. ©. Linp (J. Ind, Eng. Chem., 
1915, 7, 1024—-1029. Compare A., 1915, ii, 486).—A detailed 
description is given of a number of methods of chemical treatment 
designed with the object of preparing emanation from radium ores 
and residues, obtained in the commercial production of radium, for 
measurement in the electroscope previously described. The eman- 
ation may be removed either from a solution or from a fusion. 
In the former case, excess of barium and a rather high concentra- 
tion of nitric acid must be maintained in order to prevent, as far 
as possible, the formation of radium sulphate, from which the 
emanation is only expelled with great difficulty. The boiling off is 
conducted in a special apparatus consisting essentially of a flask 
connected with a gas burette charged with hot sodium hydroxide 
solution, and leading from its upper end into the electroscope 
chamber. When the radio-active substance is insoluble in water 
or acids, fusion with alkali carbonate is resorted to, and in many 
cases the emanation may be expelled from the fused product by 
dissolving it in nitric acid in the flask of the above-mentioned 
apparatus. G. F. M. 


Estimation of Potassium in Potassium Salts by the 
Perchlorate Method. G. Hacer and J. Kern (Landw. Versuchs- 
Stat., 1915, 87, 365—380).—Investigation of this method (com- 
pare A., 1914, ii, 817) showed that the solubility of potassium per- 
chlorate in alcohol increases as the strength of the alcohol decreases. 
The presence of perchloric acid and of barium, sodium, and mag- 
nesium perchlorates decreases the solubility of the potassium salt. 
Alcohol of at least 96% by vol., and containing up to 1% of per- 
chloric acid, should be used for washing the potassium perchlorate 
when dealing with a fairly pure potassium salt. A concentrated 
alcoholic solution of perchloric acid should be used in the prepara- 
tion of the alcoholic solution of this acid employed for washing the 
potassium perchlorate. The method yields low results when applied 
to the estimation of potassium in samples containing much sulphate, 
owing to the fact that potassium salts are occluded in the barium 
sulphate during the necessary preliminary removal of sulphates; 
other methods for the estimation should be used for such samples 
{compare Thin and Cumming, T., 1915, 105, 361; Davis, «bid., 
1679]. W. P. S. 


Perchlorate and Cobaltinitrite Methods for the Estimation 
of Potassium. T. D. Jarrett (J. Assoc. Official Agric. Chem., 
1915, 1, 29—32; from J. Soc. Chem. Ind., 1915, 34, 1170).—The 
author has applied these methods to the estimation of potassium 
in potassium chloride and in fertilisers, and finds that neither 
method is satisfactory in its present form. J.C. W. 


Electro-analysis of Silver Without Platinum Electrodes. 
J. Guzmin and J. Atemany (Anal. Fis. Quim., 1915, 18, 343—350). 
—An account of results obtained in the electro-deposition of silver 
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on a nickel-plated copper cathode. The anode consisted either of 
passive iron or graphite. A. J. W. 


Estimation of Silver in Organic Preparations. J. HeErzoc 
(Arch. Pharm., 1915, 253, 441—442).—Lehmann’s method (A., 
1915, ii, 650) is recommended. Two grams of potassium per- 
manganate may, in general, be regarded as a suitable amount of 
the oxidising agent, but the optimum quantity for each individual 
preparation must be determined by experience. C. S. 


Volumetric Estimation of Cadmium and Zinc. Henrik 
EnEtL (Zeitsch. anal. Chem., 1915, 54, 537—546).— When cadmium 
sulphide is shaken for some time with an excess of iodine, reaction 
takes place according to the equation CdS+I,=CdI,+8. The 
excess of iodine is then titrated with thiosulphate solution and the 
quantity of cadmium calculated from the amount of iodine con- 
sumed. This method yields approximately correct results, but it 
tends to be untrustworthy, and is not recommended. A better 
method depends on the reaction between cadmium sulphide and 
silver nitrate, CdS+2AgNO,=Ag,8+Cd(NO,).. The cadmium 
sulphide, obtained in the usual way, is collected on a filter and 
washed with a warm 2% ammoniuin sulphate solution (to each 
250 c.c. of which are added twenty drops of 10% sulphuric acid) 
until the wash-water no longer gives a reaction with silver nitrate. 
The filter and precipitate are then transferred to a stoppered 
cylinder and shaken with 50 c.c. of water and 20 c.c. or more of 
N/10-silver nitrate solution. Five c.c. of 25% nitric acid are now 
added, the mixture is again shaken for one minute, filtered, and 
the excess of silver is titrated in an aliquot portion of the filtrate. 
A similar method may be used for the estimation of zinc. To 
obtain the zinc sulphide in a condition in which it may be readily 
filtered and washed, the zinc salt solution is rendered slightly 
ammoniacal, 2 c.c. of 25% acetic acid are added, the solution 
treated with hydrogen sulphide, then heated on a water-bath for 
fifteen minutes, and 1 gram of ammonium sulphate is added. The 
precipitate is washed with a warm 2% ammonium nitrate solution 
which has been rendered slightly ammoniacal and then acidified 
with acetic acid. The method yields from 99°5 to 100°1% of the 
zinc present. W. P. S. 


Colorimetric Method for the Determination of Copper and 
Iron in Pig Lead, Lead Oxides, and Lead Carbonate. Brrnarp 
S. Waite (J. Ind. Eng. Chem., 1915, 7, 1035—1036).—From 
10—30 grams of material are dissolved in hot nitric acid (1:1), 
32 c.c. of sulphuric acid (1:1) are added, and the precipitate 
washed by decantation, and then on filter-paper. (In the case of 
red lead, hydrogen peroxide is added after the nitric acid to decom- 
pose the lead peroxide). To the filtrate, a slight excess of 
ammonium hydroxide is added, and the iron estimated colorimetric 
ally in the precipitate by dissolving it in hydrochloric acid and 
adding a few drops of nitric acid and ammonium thiocyanate solu- 
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tion. The copper is estimated in the filtrate by adding to the 
faintly acidified solution six drops of 1:10 potassium ferrocyanide 
solution, filtering, dissolving the precipitate in ammonium 
hydroxide rendered faintly acid with hydrochloric acid, and com- 
paring the tint with a standard made by adding the requisite 
amount of copper sulphate solution to 10 c.c. of ammonium 
chloride, 2 drops of hydrochloric acid, and 90 c.c. of water. 
Zinc if present in large amount should be removed by precipita- 
tion with sodium ammonium phosphate previous to the copper 
estimation. G. F. M. 


Rapid Volumetric Procedures for Estimating Combined 
Alumina and Basic Alumina or Free Acid in Aluminium 
Salts. Witrrep W. Scorr (J. Ind. Eng. Chem. 1915, 7, 
1059—1061).—The basic alumina or free acid in aluminium salts 
or technical liquors is estimated by Craig’s potassium fluoride 
method (A., 1911, ii, 335) with minor modifications, such as the 
addition of 10 c.c. V/2-sulphuric acid to the hot aluminium solu- 
tion before adding the fluoride, and titrating back with W/2- 
potassium hydroxide. Combined alumina is estimated by titration 
in boiling solution with N/2-sodium hydroxide with phenol- 
phthalein as indicator until a pink colour, persistent for at least 
a minute in the hot solution, is obtained. A correction must be 
introduced for ferric and ferrous iron, which are nearly always 
present in technical liquors, since they are likewise dissociated and 
titrated with the aluminium in the above process. Ferric iron is 
estimated by titration with stannous chloride before, and total 
iron after, oxidation with permanganate, and the percentage of 
FeO x 0°47 + Fe,O; x 0°64 is deducted from the aluminium titration. 
The results obtained show good agreement with gravimetric esti- 
mations. G. F. M. 


Detection of Iron in Filter Paper which bas been Treated 
with Hydrofluoric Acid. A. Gawatowsk1 (Zeitsch. anal. Chem., 
1915, 54, 547—-549).—The traces of iron in filter-paper which has 
been treated with hydrofluoric acid are usually present in the form 
of a ferrous-cellulose compound. The iron may be detected by 
the thiocyanate reaction after the paper has been acidified with 
dilute hydrochloric acid or sulphuric acid. In this case, the red 
coloration appears only after the paper, moistened with the acid 
and reagent, has been exposed to the air for a short time so that 
the ferrous iron is oxidised. If dilute nitric acid is used in the 


test, the coloration appears more quickly, but changes gradually to 
yellow. W. P. 8. 


Estimation of. Oxychloride and of Free Hydrochloric Acid 
in Solutions of Ferric Chloride. K. Frist (Arch. Pharm., 
1915, 253, 451—456)—-Romyn’s method (A., 1915, ii, 489) does 
not give any information as to the ratio of the iron to the chlorine, 
and therefore does not show whether, in addition to the acid pro- 
duced by hydrolysis, any: excess ‘of hydrochloric. acid ‘is: present. 
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The author therefore recommends, in addition, the estimation of 
the iron and of the total chlorine by Volhard’s method. C. 8. 


Formic Acid as a Reagent in Essential Oil Analysis. 
Wm. H. Simmons (Analyst, 1915, 40, 491—494).—Terpineol is 
decomposed almost completely by formylation ; geraniol and linalool 
are both converted into an appreciable quantity of ester, whilst 
santalol is only decomposed slightly. Citronellol, menthol, and the 
borneol in rosemary oil may be estimated approximately by 
formylation. The process consists in heating for one hour a mix- 
ture of 1 vol. of the oil and 2 vols. of 100% formic acid on a water- 
bath under a reflux apparatus, washing the esterified oil with 
saturated sodium chloride solution until free from soluble acid, 
neutralising :t, and estimating the quantity of potassium hydroxide 
required for its saponification. W. P. 8. 


Estimation of Reducing Sugars. A Volumetric Method 
for Estimating Cuprous Oxide without Removal from 
Fehling’s Solution. F. M. Scares (J. Biol. Chem., 1915, 23, 
81—87).—The cuprous oxide without filtration is converted into 
cuprous chloride, and then transferred to a known quantity of 
dilute iodine solution; the iodine which is not reduced is then 
titrated with sodium thiosulphate. The method gives as accurate 
results as the gravimetric method, and takes much less time. The 
method may also be used for the estimation of copper. W. D. H. 


Use of Dry Yeast in the Estimation of Sugarin Urine. A. 
Boitanp and A. Krausz (Chem. Zeit., 1915, 39, 947--948).—Dried 
pressed yeast is preferable to ordinary yeast in the fermentation 
test for sugars in urine; it may be kept for many months, and does 
not undergo autofermentation within the period of time required 
for the test. About 0°5 gram of the dried yeast is mixed with 
the urine to be tested, and the mixture is filled into an Einhorn’s 
fermentation tube; any sugar present is fermented completely in 
fifteen to twenty hours at the ordinary temperature. The presence 


of acetone in the urine does not affect the activity of the yeast. 
W. P.S. 


Microchemical Chitin Reaction. V. Vouk (Ber. Deut. bot. 
Ges., 1915, 88, 413—415).—The object is heated for twenty to 
thirty minutes in a beaker with concentrated, boiling potassium 
hydroxide solution. The conversion into chitosan is then complete, 
and the reddish-violet coloration can be obtained in the usual 
manner. N. H. J. M. 


[Estimation of] Benzoyl Peroxide. L. Vanino and F. Herzer 
(Arch, Pharm., 1915, 258, 426—440).—The paper gives an account 
of the methods of preparation, the properties, and the technical, 
medicinal, and physiological applications of benzoyl peroxide 
already reeorded by various investigators, and contains nothing new 
except: a method of estimation. The peroxide, 0°2—0°3 gram, and 
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10—15 c.c. of alcohol are heated on the water-bath, an excess of 
N/2-potassium iodide is added, and the mixture faintly acidified. 
After being heated on the water-bath for four minutes, the mixture 
is allowed to cool, and is titrated after thirty minutes with thio- 
sulphate solution. The results are accurate. C. S. 


Formaldehyde-Fat-Quotient of Milk. G. A. SrurrerHem 
(Pharm. Weekblad, 1915, 52, 1729—1731).—From the results of 
a great number of analyses, the author draws the conclusion that in 
good milk the formaldehyde—fat-quotient should not ee 

A. J. W. 


Fat Analysis. I. Soluble and Insoluble Fatty Acids. 
F. H. Smita (Chem. News, 1915, 112, 319—320).—The saponifica- 
tion number, insoluble and soluble fatty acids, and the mean mole- 
cular weight of the insoluble fatty acids may be estimated in one 
portion of a sample of fat (for example, butter-fat) as follows: 
Five grams of the fat are saponified by boiling with a definite 
~— of alcoholic potassium hydroxide solution, and the excess 
of alkali is then titrated; the saponification number is calculated 
from the result. The neutral solution is evaporated to remove 
alcohol, the residue dissolved in water, and the insoluble fatty 
acids are liberated by the addition of a slight excess of WV /5-hydro- 
chloric acid; the mixture is then cooled in ice-water, the liquid 
portion filtered, and the insoluble fatty acids washed, dried, and 
weighed. The filtrate is titrated with standard alkali solution and 
the result, after allowance for the excess of V/5-hydrochloric acid 
added, is expressed in terms of butyric acid or as mg. of potassium 
hydroxide per gram of fat. The insoluble fatty acids are dissolved 
in alcohol and the solution titrated to obtain the mean molecular 
weight of these acids. W. P. S. 


Estimation of Water and Fats in Feeding Stuffs. K. 
Scnertnca (Pharm. Weekblad, 1915, 52, 1732—1733).—A descrip- 
tion of a simple type of apparatus for estimating moisture and 
fat in such foods as cheese and cocoa. The extract from the sub- 
stance is placed in a thick-walled, round-bottomed flask, fitted with 
a two-hole rubber stopper, and two tubes. One of the tubes is 
drawn out to a capillary, and air is drawn through the flask by 
means of a water-pump so as to create a partial vacuum and a 
continual circulation of air. The flask is heated in a water-bath. 


A. J. W. 


Molecular Weight Estimations of Vegetable Oils. H. J. 
Backer (Chem. Weekblad, 1915, 12, 1034—1040).—An account of 
the determination of the density, refractive index, and the jodine 
and saponification values of certain vegetable oils. The molecular 
weights have been determined by the cryoscopic method, with 
benzene as solvent. They have also been calculated from the 
saponification value (V) from the equation M=168000/ 7. 

A. J. W. 
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Ring Test for Acetone in Urine. C. J. Reicuarpr (Pharm. 
Zeit., 1915, 60, 765).—Five c.c. of urine are mixed in a test-tube 
with 2 grams of ammonium chloride and 5 drops of a freshly- 
prepared sodium nitroprusside solution, and ammonia is poured 
on the surface of the mixture. If the urine contains more than 
0°15 part of acetone per 1000, a violet-coloured zone appears within 
a few minutes at the junction of the two liquids; with smaller 
quantities of acetone, a red-coloured zone first appears and changes 
to violet in about twenty minutes. If the urine is free from 
acetone, a coloured zone does not develop. W. P. 8. 


Ammonia and Amino-acids in Urine. W. C. pz Graarr 
(Pharm. Weekblad, 1915, 52, 1777—1781).—An account of estim- 
ationsof ammonia in urine by Bonnema’s method (A., 1915, ii, 648), 


and a discussion on the presence of amino-acids in urine. 
A. J. W. 


Estimation of Amino-acids in the Urine. Ivar Bane 
(Biochem. Zeitsch., 1915, 72, 101—103).—It is shown that urine 
can be decolorised in the presence of alcohol by animal charcoal, 
which, under these conditions, does not remove any of the acids. 
It can then be employed for the estimation of the amino-acids 
(+ammonia) by Sérensen’s formalin titration method. The urine, 
before decolorisation, is treated with barium chloride and barium 
hydroxide. 8. B. 8. 


The Estimation of the Amino-acids of Feeding-stuffs by 
the Van Slyke Method. II. H. S. Grinpiey and M. E. Siater 
H. C. Eckstein and J. C. Ross] (J. Amer. Chem. Soc., 1915, 

7, 2762—2769).—The lack of concordance between the previous 
results of the authors and those of Nollau (A., 1915, i, 932) is 
ascribed to differences in experimental details. The value of the 
Van Slyke method for the estimation of the chemical groups 
characteristic of the amino-acids of proteins is again asserted, and 
it is suggested that the high results obtained by this method for 
humin nitrogen are due in part to the presence of soluble carbo- 
hydrates during the hydrolysis of the proteins and to the presence 
of cellulose which may mechanically protect some of the protein 
from complete hydrolysis. 

The experimental results published in this paper indicate the 
existence of marked variations in the free and combined amino- 
acid content of the common feeding-stuffs, whether referred to the 
total nitrogen present or to the weight of the feeding-stuff itself. 
These conclusions are based on experiments with blood meal, 
tankage, wheat, barley, oats, white soja beans, cottonseed meal, and 
lucerne hay. D. F. T. 


Estimation of Urea in Urine by the Urease Method. 
Cyrus H. Fiske (J. Biol. Chem., 1915, 28, 455—458).—The urease 
method can be made more exact by taking precautions to prevent 


any escape of ammonia through the acid which receives it. 
W. D. H. 
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Estimation of Alizarin and Certain Other Dyestuffs. 
Epmunp Kwecut and Eva Hissert (J. Soc. Dyers, 1915, $1, 
241—244).—-For the estimation of alizarin, anthrapurpurin, or 
flavopurpurin, a weighed quantity of 0°02 to 0°05 gram of the 
substance is dissolved in 50 c.c. of alcohol, the solution is boiled 
in a flask into which a current of carbon dioxide is passed, and 
10 c.c. of 20% sodium potassium tartrate solution are added, 
followed by a measured excess of titanous chloride solution. The 
mixture is again boiled, and the excess of titanous chloride titrated 
with iron alum solution. All three of the substances show intense 
blue-green colorations with the excess of titanous chloride; this 
colour disappears when the last trace of titanous salt has been 
oxidised by the iron alum. Four atoms of hydrogen are required 
for the reduction of each of the substances; in the case of alizarin 
this would correspond with the reduction of the substance to 
deoxyalizaxin. The colouring matters gallocyanin and prune are 
also quantitatively reduced by titanous chloride, two atoms of 
hydrogen being required; primuline is not affected by titanous 
chloride, but primuline-red, formed by diazotising it and combining 
with B-naphthol, is easily reduced. W. P. S. 


Which Constituents of Sour Milk are Precipitated in the 
Alcohol Test? fF. Reiss and G. Diessetnorsr (Bied. Zentr., 
1915, 44, 565—567 ; from Molk.-Zeit., 1915, 742).—The precipitate 
obtained with 70% alcohol contains the whole of the nitrogen 
originally present in the milk. Calcium phosphate was found both 
in the precipitate and filtrate, whilst magnesium phosphate to a 
great extent remains in solution, although some was found in the 
precipitate. Two samples of milk were employed, the acidity of 
which was 11°2 and 29°4 respectively. N. H. J. M. 


The Electrometric Estimation of the True Reaction of the 
Blood. Josi Ma. pe Corrat (Biochem. Zeitsch., 1915, 72, 
1—25).—The author gives a general criticism of the technique of 
the various methods that have been employed. The results 
obtained by himself for the hydrion concentration do not differ 
appreciably from those found by other observers. S. B. S. 


The Abderhalden Reaction. Donatp D. Van Styke, Mariam 
Vinocrap-Vititcuur, and J. R. Loser (J. Biol. Chem., 1915, 28, 
377—406).—After incubating serum and substrate, the mixture is 
freed from protein by colloidal ferric hydroxide, and the free 
amino-nitrogen is estimated in the concentrated filtrate by the 
micro-apparatus. The amount of digestive change is estimated by 
the yield of amino-acid. Every serum, whether from pregnant or 
non-pregnant individuals, showed protein digestion when incubated 
with placenta; the range in activity is wide, and the tendency is 


for pregnant sera to give a somewhat higher result. The differ- 


ences are too small, however, to make the test decisive even from 
the quantitative point of view. Carcinoma tissue is digested to 


about the same extent as placenta. ya: D. H. 
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The Oxy-hydrogen Flame Spectrum of Iron. Sir Norman 
Lockyer and H. E. Goopson (Proc. Roy. Soc., 1916, [A], 92, | 
260—265).—1n continuation of previous work (ibid., 1911, [A], 
86, 78) further observations have been made on the oxy-hydrogen 
flame spectrum of iron. Sixty-four lines have been identified 
between A 3856°52 and A5615°88, and of these fifteen have not 
been previously recorded. These lines are divided into three groups 
according to the relative strengths in comparison with the lines in 
an iron are spectrum. The lines have also been compared with the 
lines in the electric furnace spectrum and with the solar and stellar 
lines of iron. H. M. D. 


Kinetics of the Multirotation of Gelatin Sols. Wo.rcana 
OstwaLp (Kolloid Zeitsch., 1915, 17, 113—119).—From observa- 
tions made by Trunkel (A., 1910, i, 648) on the change in the 
optical rotatory power of gelatin sols with time, it is shown that 
the observed rotation [a,] changes with the time ¢ according to the 
equation |a;,],—.t%%. The coefficient & is a linear function of the 
concentration ¢ and of the temperature 6, as represented by the 
equations: k=0°687(100c+186) and k=9°17(38—6). The range 
covered by the experimental observations from which these formulze 
are derived is indicated by the following limiting values: 
c=0°25 to 0°76%, @=15° to 25°, and [a],= —112° to — 245°. 

The kinetic investigation of other properties of gelatin sols has 
not yet been sufficiently investigated to say whether similar relations 
obtain in the case of the viscosity, surface tension, and other 
properties. H. M. D. 


The Existence of a Compound of Polonium and Hydrogen. 
Rosert W. Lawson (Monatsh., 1915, 36, 845—852)—In the 
course of a determination of the range of the a-particles emitted 
by polonium in an atmosphere of hydrogen, it was found that the 
ionisation current at a given distance from the source of rays 
gradually increases with time. In explanation of this effect it is 
suggested that a volatile compound is formed by the combination 
of polonium and hydrogen. This compound is rapidly decomposed 
by ionised oxygen. The analogy of polonium to the elements of the 
sulphur group is quite consistent with the theory put forward. 

H. M. D. 


Distribution of Solvents between Solutes. IV. Electrical 
Conductivity of Mixtures of Acids. A. G. DoroscHeEvsk1 and 
V. I. Frivman (J. Russ. Phys. Chem. Soc., 1915, 47, 1615—1626. 
Compare A., 1914, ii, 610).—The observed conductivities of mixed 
solutions of hydrochloric and nitric acids are in agreement with 
the values calculated on the assumption of isohydry at equivalent 
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concentrations, the water in these solutions being, therefore, distri- 
buted between the solutes in proportion to their chemical masses ; 
Wakeman’s calculations of the conductivities of mixtures of acetic 
acid with various other acids (A., 1895, ii, 68) are shown to be 
erroneous to some extent. Calculation of Barmwater’s results (A., 
1904, ii, 10) shows that mixed aliphatic acids in dilute solution 
obey the above law, and the same is shown by the authors’ measure- 
ments to be the case with mixtures of acetic, propionic, and butyric 
acids in comparatively high concentrations (5—10%). TT. H. P. 


A Study of Double Salts in Standard Cells. G. F. Lipscoms 
and G. A. Huuert (J. Physical Chem., 1916, 20, 75—82).—With a 
view to the application of double salts of zinc in the construction 
of cells suitable as standards of electromotive force, the authors 
have investigated the equilibrium relationships in the ternary 
systems potassium sulphate, zinc sulphate, water, and potassium 
chloride, zine chloride, water at 25°. 

Cells of the type Zn amalgam |S| | Hg,SO,|Hg, in which S repre- 
sents a solution saturated with respect to (1) the double salt 
K,SO,,ZnSO,,6H,O, (2) the double salt and K,SO,, and (3) the 
double salt and ZnSO,,7H,O, were examined, with the result that 
the third cell only was found to give constant results. Its 7.M.F. 
is 1°41976 at 25° and the temperature-coefficient is —0°00133. 

The cell Cd amalgam|S| |Hg.Cl,|Hg, in which S represents a 
saturated solution of the double salt 2KCI,CrCl,,6H,O, was also 
found to give accurately reproducible and constant results. Its 
E.M.F. at 25° is 0°70505 and the temperature-coefficient +0°00015. 
The corresponding zinc cell has an #.M.F.=1°01857 at 25°, but 
hydrolysis appears to take place slowly. H. M. D. 


Electromotive Forces. Witper D. Bancrorr (J. Physical 
Chem., 1916, 20, 64—-74).—A plea for consistency in the derivation 
of the formule for the #.M.F. of concentration cells of different 
types. It is shown that the formula for the reaction isotherm 
E=RT/nF . log kX p,/Xp. may be applied in the derivation of the 
E.M.F.’s of all such cells. H. M. D. 


The Periodic Passivity of Iron. A. Smirs and C A. Losry pe 
Bruyn (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 807—811). 
—Previous observations have shown that passive iron is rendered 
active under the influence of chlorine, bromine, and iodine ions 
which act as catalysts. The passive condition may be produced by 
anodic polarisation in suitable circumstances, and according to 
Smits this is due to the disturbance of the equilibrium between 
the active and passive forms in the surface layers of the metal in 
consequence of the dissolution of the active (ferrous) modification. 
Halogen ions and anodic polarisation thus tend to produce opposite 
effects, and when an iron anode immersed in a solution of ferrous 
sulphate, to which chlorine ions have been added in suitable con- 
centration, is subjected to the influence of a current, it is found 
that. well-developed periodic phenomena are observed. The requisite 
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concentration of the chlorine ions depends on the current density, 
and the relative lengths of the active and passive periods can be 
varied by suitable adjustment of these factors. The oscillations in 
the electrode potential amount to 1°74 volts, and in the particular 
experiment which the authors describe, the lengths of the two 
periods were each approximately equal to six seconds. H. M. D. 


Transport Numbers in Non-aqueous Solutions. A. N. 
Sacnanov and A. M. Grinzaum (J. Russ. Phys. Chem. Soc., 1915, 
47, 1769—i789).—The authors have measured at the ordinary 
temperature (about 18°) the transport numbers for silver nitrate 
in aniline (dielectric constant, 6°85) and mixtures of aniline with 
pyridine containing (1) 80 vol. % of the former (80), and 
(2) 50 vol. % (9°7). The results obtained, together with those of 
Schlundt (A., 1902, ii, 492) for solutions of silver nitrate in pyr- 
idine (12°56) and in acetonitrile (35°8) and those of Hittorf for 
solutions in water (81°0) give a complete view of the variation of 
the transport numbers for this salt with the concentration and with 
the dielectric constant of the solvent (compare Sachanov and 
Prsheborovski, -A.,.1915, ii, 729; Sachanov and Rabinovitsch, A., 
1915, ii, 730). 

In the aniline—pyridine mixtures and also in pyridine and aceto 
nitrile, the transport number for silver diminishes as the concen- 
tration increases. For one and the same concentration the trans- 
port number diminishes with diminution of the dielectric constant 
of the solvent. In aniline, on the other hand, the transport number 
increases as the concentration increases from V=5 to V=1. These 
results are explained on the assumption of the formation of complex 
anions, Ag(NOs),’, and complex cations, (AgNO,)*. T. H. P. 


Magneto-chemistry : Applications to Analytical Chemistry. 
A. QuaRrTaROLI (Gazzetta, 1915, 45, ii, 406—423).—Even in moder- 
ately concentrated solutions, ordinary salts, such as those of the 
alkali and alkaline-earth metals, aluminium, ammonium, etc., which 
are diamagnetic, exhibit in general susceptibilities differing little 
from that of water. Further, the difference in susceptibility between 
concentrated solutions of magnetic salts and water is some hundreds 
of times as great as that between concentrated solutions of diamag- 
netic salts and water. In order to be able to utilise magneto- 
chemical data in quantitative analysis, the author employs a method 
based on the fact that water is diamagnetic, and that there exists 
for each magnetic salt a concentration at which its aqueous solution 
is magnetically inactive. For the measurement of these concentra- 
tions the use of Quincke’s manometer is tedious and the author 
employs an apparatus based on the fact that a current of air- 
bubbles escaping from a capillary tube dipping below the surface 
of a magnetic solution situate between the poles of an electro- 
magnet is retarded when the magnet is excited ; on the other hand, 
no retardation or acceleration occurs with a liquid which is inactive 
or, more accurately, has a susceptibility equal to that of air. The 
apparatus, which is readily fitted up, is depicted and the method 
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of using it described. The accuracy attainable is shown by the fact 
that a distinction is readily made between manganous chloride 
solutions containing 2°59 grams (inactive) and 2°57 grams of man- 
ganese per litre; still greater accuracy would result from the use 
of a magnetic field of more than 25,000 gauss, which was about the 
value employed by the author. 

These critical concentrations have been determined for a number 
of ferric, ferrous, manganous, cobalt, nickel, and copper salts. The 
influence of the anion is negligible, excepting in the case of the 
sulphates, and, unless they are present in very large excess, the 
ordinary diamagnetic salts or mineral acids produce only small 
alterations in the inactive concentration of the magnetic salt. 

In determining the concentration of a salt of a magnetic metal 
in solution, the latter is either diluted with water or concentrated 
by evaporation or addition of a stronger solution of the salt, until 
it becomes magnetically inactive. From the known degree of the 
dilution or concentration necessary, the initial concentration may 
be calculated. Where other metals are also present, the method 
may often be used in conjunction with ordinary analytical methods. 
Its use in this way is described for the estimation of: (1) chromium, 
iron, or manganese in presence of aluminium; (2) iron and 
chromium together; (3) iron, manganese, aluminium, and phos- 
phate; (4) chromium and manganese; (5) nickel and cobalt. 

T. H. P. 


The Physical Properties of Metals as Functions of Hach 
Other. A. H.Srvuarr (J. Inst. Metals, 1915, 14, 168—177).—When 
the atomic heats of those metals which obey the law of Dulong and 
Petit are tabulated, the values are found to lie between 5°93 and 
6°67. Deviations not exceeding 2% of the observed specific heat may 
be attributed to experimental error, and when the deviations from 
the law which exceed this are plotted against the atomic weights, 
the points are found to lie on two smooth curves, corresponding 
with positive and negative errors respectively. These curves of 
deviation are closely represented by the formule: 

cy! ®@=—0°285 and zy=2°2. 

A relation of the following form is also found: Atomic weight= 
1°41 x density + product of coefficient of elasticity and coefficient of 
linear expansion. C. H. D. 


Apparatus for Determining Melting-points at Temperatures 
above 270°. P. Rassretp (J. pr. Chem., 1916, [ii], 92, 467—468). 
—The apparatus consists essentially of an inverted T-tube, the 
horizontal limb of which passes through opposite sides of a small 
metal (tin) bath. The thermometer and capillary tube are 
adjusted in the vertical limb, so that the substance can be seen 
by looking through the horizontal tube against a light. Such a 
bath can be quickly heated, but is not influenced by draughts, 
and therefore has advantages over the Maquenne block or Thiele’s 
copper block. J. C. W. 
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The Measurement of Very Low Temperatures. XXVI. The 
Vapour Pressures of Oxygen and Nitrogen According to the 
Pressure Measurements by von Siemens and the Temperature 
Determinations by Kamerlingh Onnes. G. Housr (Proc. K. 
Akad. Wetensch. Amsterdam, 1916, 18, 829—-839).—A recalibra- 
tion of the platinum resistance thermometer which was used by von 
Siemens (A., 1913, ii, 1023) in the determination of the tempera- 
ture in measurements of the vapour pressures of liquid oxygen and 
nitrogen has revealed small errors in the thermometer readings. 
The results obtained are employed to correct the vapour-pressure 
tables given by von Siemens. H. M. D. 


A Thermostat for Moderate and High Temperatures Joun 
L. Haveuton and D. Hanson (J. Inst. Metals, 1915, 14, 145—153). 
—A glass or silica bulb containing air is inserted in the furnace 
and connected with a capillary tube containing mercury. A U-tube 
encloses a mercury switch, by means of which a small current, 
actuating a relay which controls the heating current, is regulated. 
Variations of atmospheric pressure are compensated for by a second 
bulb of similar size on the other side of the U-tube, cooled by ice. 
The principal difficulty of such a control arises from the lag of the 
air vessel behind the temperature of the furnace. To overcome this 
difficulty the bulb is made of annular form, the specimen to be 
kept at constant temperature being placed in the inner space, so 
that the lag reduces the fluctuations of temperature. At 400° the 
fluctuations do not exceed 1°. For higher temperatures the bulb 


should be of silica. C. H. D. 


History of Specific Gravity. Epmunp O. von Lippmann (Chem. 
Zeit., 1915, $9, 985—986. Compare ibid., 1912, 36, 385, 629, 
1201; this vol., ii, 84)—A reply to H. Schelenz; this writer does 


not seem to be aware of previous publications by the author. 
W. P. S. 


Binary Mixtures. I. The Densities and Viscosities of 
Mixtures containing Phenol. Arrnur Bramtey (T., 1916, 109, 
10—45).—In order to ascertain the factors which influence the 
viscosity of liquid mixtures and the possibility of determining the 
composition of any compound which may be formed, measurements 
have been made of the densities and viscosities of mixtures of 
phenol with bases of varying strength over a wide range of tem- 
perature. For comparative purposes, the viscosity-composition 
curves given bY phenol in admixture with benzene, chlorobenzene, 
and nitrobenzene, which may be regarded as indifferent substances, 
were also determined. These curves show a very marked curvature 
and are convex towards the axis of composition. This behaviour 
is probably connected with the gradual breaking down of the 
associated phenol molecules. 

The curves for the mixtures with aniline, ptoluidine, and quino- 
line show a maximum which becomes less clearly marked as the 
temperature is increased. That the character of these curves is 
determined by the acidic nature of phenol is shown clearly by 
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comparison of the curves with that for mixtures of phenetole and 
aniline. This is convex towards the axis of composition. The 
position of the maximum varies with the temperature, and, further- 
more, for all the mixtures examined, it is found that the composi- 
tion of the mixture, for which the deviation from the requirements 
of the mixture rule has a maximum value, depends on the tempera- 
ture. When curves are drawn to show the relation between the 
composition of the maximum deviation mixture and the tempera- 
ture, it is found that these are all convex towards the axis of com- 
position. A further characteristic is that they lie entirely on one 
side of the ordinate which corresponds with equimolecular propor- 
tions of the components, and if produced in the direction of higher 
temperatures they appear to approach this ordinate asymptotically. 
It is supposed that these peculiarities are the result of unequal 
thermal dissociation of the molecular complexes of phenol and of 
the compound formed, rise of temperature being favourable to the 
dominating influence of the compound. 

Mixtures of phenol with pyridine give sinuous curves which 
show a positive maximum at higher temperatures only. The curves 
for the mixtures with dimethylaniline, diphenylamine, and 
diphenylmethylamine show no maximum, and this is in agreement 
with the weaker basic nature of these substances, the effect of 
compound formation being to a large extent counterbalanced by the 
effect of the dissociation of the molecular complexes of phenol. 

The curves for mixtures of phenol and acetone are convex towards 
the axis of composition, and although evidence has been adduced 
in favour of the formation of a compound in this case, it would 
seem that the influence of the dissociation of the complex phenol 
molecules is predominant in determining the nature of the curves. 

The density-composition curves deviate in most cases only slightly 
from the mixture rule line. Considerable deviations are found, 
however, in the case of the pyridine mixture, the maximum devia- 
tion occurring at 59—60% of phenol whatever the temperature. 
Still greater deviations are shown by the quinoline mixtures, the 
density curves for which show a maximum. The maximum devia- 
tion from the mixture rule line occurs at 47% of phenol, and this 
composition remains unchanged when the temperature is altered. 
From a comparison of the viscosity and density curves it is evident 
that increase in density is not the dominant factor in determining 
increase in viscosity. H. M. D. 


The Temperature-coefiicients of the Free Molecular Surface 
Energy of Liquids from - 80° to 1650°. XIII. The Surface 
Energy of Position-isomeric Benzene Derivatives. fF. M. 
Jaecer and Jur. Kaun (Proc. K. Akad. Wetensch. Amsterdam, 
1916, 18, 595—616. Compare A., 1915, ii, 747, 748).—The results 
of the investigation of the surface tension of some thirty-six position 
isomerides are given in the following summary, which shows the 
temperature-coefficients of the molecular surface energy and the 
equations for the change of density with temperature. Where the 
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temperature-coefficient changes appreciably with the temperature, 
the limiting values are given, the first value having reference to the 
lowest range of temperature: o-Dinitrobenzene, 1°95, D=1°3349 — 
0°001215(¢ — 100) + 0°05325(t-—100)?; m-dinitrobenzene, 2°05—1°71, 
D = 1°3557 — 0°00106(¢—100) — 0°051(¢—100)?; pdinitrobenzene, 
1°35; m-fluoronitrobenzene, 1°82, D=1°3484 —0°001202¢ + 0°0°8822 ; 
p-fluoronitrobenzene, 2°09, D = 1°3509 — 0°0010275¢ — 0-0°787?; 
o-chloronitrobenzene, 2°16, D = 1°3866 — 0°001014¢—0-0%?#; 
m-chloronitrobenzene, 2°19, D = 1°3788 — 0°00086¢ — 0°051122; 
p-chloronitrobenzene, 1°88, D=1°3285 —0°00117(t¢ — 60) + 0°0°88(t — 
60)?;  pdichlorobenzene, 1°83, D=1°2531 —0°001064(¢—50) — 
0°0°64(¢—50)?; 1:2-dichloro-4-nitrobenzene, 1°96, D=1°5464— 
0°001238¢ + 0°0%4#2; 1:3-dichloro-4-nitrobenzene, 2°16, D=1°5241 — 
0°001028¢ —0°0°64#2 ; 1: 4-dichloro-2-nitrobenzene, 2°01, D=1°5194 — 
0°001012¢ — 0°0°8#2; o-bromonitrobenzene, 2°19, D = 1°6642 — 
0°001228(¢ — 50) —0°0®32(¢-—50)?; m-bromonitrobenzene, 2°04, D= 
1°6625 — 0°001166(¢ — 50)—0°0°72(t-—50)?; »bromonitrobenzene, 
1°87; o-iodonitrobenzene, 1°98, D = 1°9541 — 0°001422(¢ — 50); 
m-iodonitrobenzene, 2°16, D=1°9816 —0°001342(¢ — 25) —0°0°56(¢ — 
25)?; pnitrotoluene, 1°77—2°30, D=1°1239—0°000764(t —50) — 
0°051€(¢ —50)?; o-nitrophenol, 1°35 — 3°20, D=1°2832 — 0°000974(¢ — 
50) — 0°0°88(¢ — 50)?; m-nitrophenol, 0°50 —3:1, D=1°'2797- 
0°000716(¢ — 100) — 0°0516(¢ — 100)?; pnitrophenol, 1°81, D= 
1:2874 —0°000855(t — 100); p-nitroanisole, 1°49— 2°80, D=1'2246 — 
0°00093(¢ — 50) — 0°0°24(¢ — 50)?; o-cresol, 1°92, D=1°0693— 
00009662 + 0°0510422; pcresol, 1°80, D=1°0526 —0-000888¢ + 
0-0°8#2; o-chloroaniline, 1°97 —1°1, D=1°2388 —0°001047¢ + 0°0512? ; 
p-chloroaniline, 1°98 —1°24, D=1°2337—0°000903¢; m-nitroaniline, 
1:74, D=1°2269—0-00087(t—100); pnitroaniline, 1°3; 3-nitro-o- 
toluidine, 1°27—1°9, D=1'1900 —0°0008815(¢—100) ; 5-nitro-o-tolu- 
idine, 4°2; 3-nitro-ptoluidine, 3°08, D=1°1821 —0°000882(¢ — 100) ; 
sylvestrene, 2°28 —3°9, D=0°8779 —0°0007t —0°0%822; terebene, 2°16, 
D=0°8932 — 0°000846¢. 

The results obtained show that the molecular surface energies of 
position isomerides at one and the same temperature are not in 
general equal, although this would seem to be suggested by certain 
earlier observations. The energy-temperature curves of halogen- or 
nitro-substituted aromatic compounds are frequently very similar, 
but great differences are found in the behaviour of the isomeric 
nitro-phenols. The corresponding anisoles show much smaller differ- 
ences, and it is supposed that the anomalous behaviour of the 
nitrophenols relatively to one another is connected with structural 
differences other than those corresponding with ordinary position 
isomerism. These differences, to which attention has been frequently 
directed, are thus clearly reflected in the energy-temperature 
curves. 

Within the group of the halogen-substituted nitrobenzene deriv- 
atives, as in the halogen derivatives of benzene, the molecular 
surface energy at a given temperature increases with increasing 
atomic weight of the halogen, H. M. D, 
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The Temperature-coefficients of the Free Molecular Surface 
Energy of Liquids from -80° to 1650°. XIV. Measure- 
ments of a Series of Aromatic and Heterocyclic Substances. 
F. M. JazcEer and Jut. Kaun (Proc. K. Akad. Wetensch. Amster- 
dam, 1916, 18, 617—635).—The results obtained for the twenty- 
eight compounds examined are summarised as in the preceding 
abstract: 1: 2 .:4-chlorodinitrobenzene, 2°23, D=1°5267— 
0°001158(¢ — 50) + 0°0°7(¢-—50)?; pdibromobenzene, 2°15, D= 
1-8649 — 0°0016475(t — 80) —0°0°625(t—80)?; iodobenzene, 1°65 — 
2°80, D=1°8606 —0°0015¢—0°0°16#2; o-bromotoluene, 2°09, D= 
1°4470—0°00119¢; phenol, 1°36—1°94, D=1°1097 —0°001208¢+ 
0°05144¢2; 2: 4-dinitrophenol, 1°90, D=1°4507 —0°000962(¢— 
100) — 0°0°62(¢—100)?; 2:4:6-trichlorophenol, 1°57—3°02, D= 
1°5236 — 0°001382(¢ — 50) —0°05168(¢—50)?; pnitrophenetole, 2:0, 
D=1°1656 —0°00096(¢—50); 2-nitroresorcinol; veratrole, 3°47— 
1°66, D=1°1051 —0°00095¢ —0°0°24#2; 4:5-dinitroveratrole, 2°32— 
5°5, D=1°3374 —0°001035(¢ — 120) —0°0°75(¢-—-120}; ethyl cinna- 
mate, 2°41, D=1°0687 —0°000934¢+0°0°56#2; anisaldehyde, 2°06, 
D=1-1421 —0°000894¢ + 0°0°2422; benzophenone, 2°27, D=1°1064 — 
0°00077(¢ — 25) —0°0%4(¢-—25)?; 3:4:3/:4/-tetrachlorobenzophenone ; 
2:4:2/:4/-tetrachlorobenzophenone dichloride, 1°21 — 2°32, D= 
1°4570 —0°0009425(¢-—140); methylaniline, 1°90, D=1:0146— 
0°001004¢ + 0°0°48¢2; pnitromethylaniline, 1°3—3°3, D=1°2049— 
0°0008125(¢—150); nitrosomethylaniline, 1°63—2°27, D=1-1430— 
0°000868¢ ; ditsobutylaniline, 3°43—2°73, D=0-°9319—0°000924¢ + 
0°05176¢2; diphenylamine, 2°31, D=1-°0628—0°000892(¢—50) + 
0°05112(¢—50)?; dibenzylamine, 2°53, D=1-045 —0°00082¢; azoxy- 
benzene, 1°53 —4°98, D=1°1764—0°000782t; a-dihydrocampholenic 
acid ; ethyl a-dihydrocampholenate, 2°46, D=0°9445 —0-0008¢; fur- 
furaldehyde, 2°70, D=1-1851 —0°001176¢ + 0°0°96#2 ; thiophen, 1°90, 
D=1-0873 —0°001224¢ + 0°0°96#2; piperidine, 1°98, D=0°8821— 
0°00092¢. P 

These data are discussed with reference to the influence of substi- 
tution on the molecular surface energy at constant temperature. 
As a general rule, it would seem that this energy increases when 
the hydrogen atom is replaced by the halogens, the nitro-group, 
and by hydrocarbon radicles. H. M. D. 


The Adsorption of Sodium Hydroxide by Cellulose. ALan 
Letcuton (J. Physical Chem., 1916, 20, 32—50).—Previous experi- 
ments on the adsorption of sodium hydroxide by cellulose have led 
to contradictory conclusions, and the present series was designed to 
throw further light on the nature of the mercerising process. 

The experiments were made with a “ normal” cellulose prepared 
by heating best grade absorbent cotton for eighteen hours at 100° 
in a solution containing 20 grams of sodium hydroxide per litre. 
After this treatment, the cotton was washed with water, then with 
dilute hydrochloric acid, and again with water until neutral. It was 
then washed with alcohol and ether and died at 115°. 

The “normal ” cellulose was submitted to the action of sodium 
hydroxide solutions of varying concentration for three hours. By 
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centrifuging the mercerised cotton for an hour at about 4000 revo- 
lutions per minute, it was found possible to remove almost com- 
pletely the adhering liquid. The cotton and the residual solution 
were then analysed. 

The results obtained show that the quantity of sodium hydroxide 
taken up by 1 gram of cellulose is a continuous function of the 
concentration of the solution. There is no evidence whatever to 
justify the assumption that a definite chemical compound is formed. 
The actual quantity of sodium hydroxide adsorbed per gram of 
cotton increases from 0°1 gram in a solution containing 25 grams 
per litre to 0 92 gram in a solution containing 475 grams per litre. 
The quantity of adsorbed water remains constant until the adsorbed 
sodium hydroxide reaches about 0°34 gram per gram of cotton, but 
for larger quantities of the hydroxide the amount of adsorbed 
water gradually decreases from 4°0 grams to 0°82 gram. The 
former value corresponds with solutions which contain less than 
about 100 grams of sodium hydroxide per litre, and the latter with 
a solution containing 475 grams per litre. H. M. D. 


The Preparation of Collodion Membranes of Different 
Permeability. Wuti1am Brown (Biochem. J., 1915, 9, 591—617).— 
Collodion thimbles of regularly increasing degree of permeability 
may be prepared by soaking air-dried thimbles in alcohol—water 
mixtures of increasing alcohol content. The diffusive capacity of 
any substance through collodion may be specified in terms of the 
alcohol strength required to produce the membrane which just 
prevents its passage. This may be termed the “alcohol index ” of 
the substance. W. D. H. 


The Laws of Solution. Henry Le Caaretier (Compt rend., 
1916, 162, 29—-32).—-Polemical. A reply to Colson (compare this 
vol., ii, 15). W. G. 


The Irrational Character of the Formule of Solubility and 
Heats of Wetting. Apert Corson (Compt. rend., 1916, 162, 
222—-224).—A reply to Le Chatelier (preceding abstract). 

W. G. 


Hydrates in Solution. Gertrup Kornretp (Monatsh., 1915, 36, 
865—897).—The properties of aqueous solutions of pyridine seem to 
show that combination takes place between the two substances, but 
the question is by no means settled. In the further investigation 
of the behaviour of these substances towards one another, freezing- 
point measurements have been made for a number of solutions 
obtained by the addition of measured quantities of pyridine and 
water to the same solvent. The freezing-point data show that no 
measurable combination occurs in aniline, but that this takes place 
to a small extent in urethane and formamide and to a relatively 
large extent in ethylene dibromide. The compound thus indicated 
has the formula 2C;H;N,H,O. 

From the freezing-point curve for pure aqueous solutions of 
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pyridine, according to which the molecular weight of the pyridine 
gradually increases from 82 in a 1% solution to 148 in a 17% 
solution, the conclusion is drawn that the compound 6C;H;N,H,O 
is present in the more concentrated solutions. 

The behaviour of copper sulphate, ferric chloride, sodium 
sulphate, and calcium chloride in formamide solutions and the 
effect. of the addition of water have also been examined by freezing- 
point measurements. These are also considered to furnish evidence 
in support of the view that salt hydrates are formed. H. M. D. 


Growth of Crystal Polyhedra in their Fusions. R. Nacken 
(Jahrb. Min., 1915, ii, 133—164).—Experiments were made on the 
rate of growth of single crystals of salol (m. p. 41°7°) and benzo- 
phenone (m. p. 47°7°) in small tubes filled with the fused material 
and kept at the melting-point temperature in a water-bath. The 
crystal was supported on a copper rod which was maintained at a 
slightly lower temperature, the heat of crystallisation being thereby 
conducted away. Within certain limits the rate of crystallisation is 
proportional to this temperature difference, but with under-cooling 
it is increased, and the curves show a maximum. L. J. S. 


Metallic Crystal Twinning by Direct Mechanical Strain. 
C. A. Epwarps (J. Znst. Metals, 1915, 14, 116—144. Compare 
Timoféev, A., 1912, ii, 1054)—That twinning may be produced 
directly in metals by mechanical strain, without subsequent anneal- 
ing, is proved by experiments with tin, twinning being practically 
absent when the temperature during straining is 100°, whilst 
numerous twins are produced at low temperatures, even when the 
metal is strained in liquid air. Zinc behaves in a similar manner. 
Evidence is also given for the view that twinning results in an 


increase of hardness (A., 1915, ii, 565). C. H. D. 


The Theory of Emulsification. Wirper D. Bancrorr (J. 
Physical Chem., 1916, 20, 1—31. Compare A., 1915, ii, 530).—A 
general discussion of phenomena which are supposed to afford 
evidence in support of the view that gases and vapours are selec- 
tively adsorbed by all solids and liquids. This adsorption is said 
to be a source of error in the determination of the molecular 
weights of substances in solution by air-bubbling methods. The 
change of the surface tension of mercury with time cannot, however, 
be satisfactorily explained in terms of the gas adsorption at the 
mercury surface. H. M. D. 


The Emulsifying Action of Soap. A Contribution to the 
Theory of Detergent Action. 8S. A. SHorrer and 8S ELiincworrn 
(Proc. Roy. Soc., 1916, [A], 92, 231—247).—Recent work on emulsi- 
fication has shown that saponification plays no part in the emulsi- 
fication of oils by alkali, and that the lowering of the interfacial 
tension and the emulsification depend on the presence of free fatty 
acid in the oil. In further investigation of the nature of detergent 
action, measurements have been made, by a stalagmometric method, 
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of the influence of potassium hydroxide, and of potassium oleate in 
presence of excess of alkali and of oleic acid, on the surface tension 
of water against pure benzene and benzene containing small quan- 
tities of oleic acid (acidified benzene). 

Ii n and #, are the drop numbers of pure water against pure and 
acidified benzene respectively, VW and NV, the corresponding values 
for a soap solution, then it may be assumed that the effect of the 
undecomposed soap is to change the acidified benzene drop number 
from vq to Vng/n, that is to say, in the ratio N/m. The effect of the 
alkali is then represented by a change in the drop number from 
Nig/n to Na. The ratio of these numbers, Vqn/Nnq, affords a 
measure of the surface activity of the alkali. The actual magnitude 
of the surface activity will, of course, be measured by the logarithm 
of this ratio, and hence the ratio of the surface activity of the 
alkali to that of the soap will be given by log (Wqn/Nn,q)/log N/n. 

In terms of the above ratios it is found that towards acidified 
benzene the surface activity of the alkali produced by hydrolysis 
is much smaller than that of the undecomposed soap ; further, that 
the surface activity of the free alkali in a soap solution is less than 
that of the same quantity of alkali in pure water, and that the 
addition of alkali to a soap solution increases the surface activity 
of the soap. The last-mentioned effect is much too large to be 
explained by the suppression of hydrolysis. In explanation of the 
phenomenon it is suggested that the alkali exerts a coagulating 
influence on the soap, the result of which is an increase in the 
average size of the semi-colloidal particles, and hence an increase 
in the “ surface activity” of the soap. In reference to the nature 
of this coagulating influence, it is pointed out that other electrolytes, 
such as potassium and sodium chlorides, also increase the “surface 
activity ” of the soap, but the effect of salts is much smaller than 


that of alkali. H. M. D. 


The Influence of Capillary-active Substances on the Stability 
of an Arsenic Trisulphide Sol. C. F. van Dutn (Kolloid Zeitsch., 
1915, 17, 123—130. Compare Kruyt and van Duin, A., 1914, ii, 
182).—In continuation of previous experiments on the influence 
of organic substances on the coagulation of colloidal arsenious 
sulphide by electrolytes, observations have been made with pure 
isobutyl alcohol. The adsorption of the alcohol from aqueous 
solution by charcoal was also examined, the changes in concentra- 
tion being determined stalagmometrically. By comparison of the 
results with those previously obtained for phenol and isoamy] alcohol, 
it is found that the influence of the three substances on the coagu- 
lating concentration of electrolytes runs parallel with the absorb- 
ability of the three substances by animal charcoal. 

Further experiments, in which adsorption measurements were 
made, on the one hand with chemically pure substances, and on 
the other with commercial samples, have shown that impurities 
have no appreciable influence on the adsorption of isobutyl alcohol, 
whereas the adsorption curves for phenol and isoamy]l alcohol vary 
markedly with the degree of purity of the substances. This varia- 
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tion is suggested as the basis of a method for the examination of 
the purity of phenol and itsoamyl alcohol. 

The method employed in the preparation of pure isobutyl alcohol 
depends on the formation of an isobutyl ether of trinitrophenyl- 
methylnitroamine when ordinary isobutyl alcohol (b. p. 105—110°) 
is allowed to react with tetranitrophenylmethylamine on the water- 
bath.. The excess of isobutyl alcohol and the isobutyl nitrite formed 
are distilled off and the ether repeatedly crystallised from ethyl 
alcohol until colourless. M. p. 95°. The ether is then decomposed 
by ammonia, whereby isobutyl alcohol is set free. The solution is 
acidified with sulphuric acid, filtered, and the filtrate subjected to 
distillation in steam. This is followed by treatment with potassium 
carbonate and metallic calcium. The pure substance has b. p. 
108—108°2° at 771 mm. H. M. D. 


Forms of Distribution of Metallic Silver. R. Ep. Lirsecane 
(Kolloid Zeitsch., 1915, 17, 141—145).—As the result of earlier 
experiments on the interaction between substances which diffuse 
towards one another in a gelatinous medium, the view has been 
expressed that the growth of precipitates is limited to one side of 
the initial precipitation film. This is shown not to be the case in 
the interaction of silver nitrate and quinol. 

Other experiments on the reaction of silver nitrate with 
ferrous sulphate and with ferrous chloride by diffusion in a gelatin 
medium show that the structure and mode of distribution of the 
resulting silver depend on the concentration of the ferrous salt 
solution. H. M. D. 


The Adsorption Capacity of Living Yeast. Paunt RouLanp 
and Franz Heyper (Kolloid Zeitsch., 1915, 17, 139—141).—Com- 
parative observations on the adsorption of various dyes by colloidal 
silicates, animal charcoal, and yeast show that there is a certain 
parallelism in the behaviour of these adsorbents. H. M. D. 


Invariant, Univariant, and Bivariant Equilibria. III. F. A. H. 
ScureEINEMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 
820—828. Compare A., 1915, ii, 619).—A discussion of the types 
of equilibrium in quaternary systems. H. M. D. 


The Equilibrium Liquid-vapour of the System Argon- 
Nitrogen. G. Horst and L. Hampurcer (Proc. K. Akad. Wetensch. 
Amsterdam, 1916, 18, 872—894).—Measurements have been made in 
order to obtain the relations between the pressure, temperature, and 
composition in the condensation of mixtures of nitrogen and argon. 
From the experimental data diagrams have been constructed show- 
ing the connexion between the composition of the co-existing phases 
and the temperature at different pressures, and between the pressure 
and the composition at constant temperature. The ratio, r’, of the 
components in the liquid phase is connected with the corresponding 
ratio r for the vapour phase by the equation logr’=a+b logr, 
where a and 6 are constants. Since r and r’ do not differ very 
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much, it is to be expected that argon and nitrogen will not be 
easily separated by any process of fractional condensation or distilla- 
tion. 

For gaseous mixtures the change in pv with varying pressure can 
be represented, with an error of less than 0°1%, by the equation 
pv=RT(1+B/v), in which B is a constant which depends on the 
composition of the mixture. 

New measurements of the vapour pressures of liquid oxygen, 
nitrogen, and argon are recorded, and a redetermination of the 
temperature and pressure at the triple point for argon has given 
T =83°81° (abs.) and p=521°4 mm. 

A method for the estimation of the composition of mixtures of 
argon and nitrogen is described which depends on the absorption 
of the nitrogen when subjected to the action of the glow discharge 
through potassium vapour. The results obtained by this method 
are in agreement with those derived from density measurements, 
provided that the value recently obtained by Schultze (A., 1915, ii, 


833) for the density of pure argon is used in the calculations. 
H. M. D. 


Critical End-points in Ternary Systeme. III. A. Smirs 
(Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 793—807).—A 
theoretical paper dealing with special cases of equilibrium in 
ternary systems. - H. M. D. 


The Propagation of Flame in Mixtures of Hydrogen and 
Air. The “Uniform Movement.” Witiiam Arruur Hawarp 
and Tatsuro Oracawa (T., 1916, 109, 83—89).—The phenomena 
which precede the development of the explosion wave in mixtures 
of hydrogen and air resemble closely those which have been 
observed for mixtures of methane and air. When a mixture is 
ignited at the open end of a horizontal tube, closed at the other 
end, a “ uniform movement ” of the flame is set up, which has been 
examined with reference to its dependence on the composition of the 
gas mixture and the diameter of the tube. 

According to Mallard and Le Chatelier, maximum speed is 
obtained with a mixture containing 40% of hydrogen, but the 
authors’ results show that the maximum extends over the range 
38—45% of hydrogen. For mixtures containing up to 35% of 
hydrogen the speeds in a 11°5 mm. tube are greater than in a 
9 mm. tube, whilst in a 25 mm. tube the speeds for mixtures con- 
taining up to 54% of hydrogen are considerably greater than those 
obtained in tubes of 9 and 11°5 mm. diameter. On the other hand, 
the velocities of the uniform movement in mixtures containing 
more than 54% of hydrogen are almost identical in the three tubes. 
According to these results, it would seem that the cooling effect 
produced by the walls of the tubes becomes inappreciable when 
the thermal conductivity of the gaseous mixture is high. In this 
connexion it is to be noted that the thermal conductivity of 
hydrogen is about six times as large as that of air. H. M. D. 
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Influence of Pressure on the Combustion of Explosive Gas- 
Air Mixtures. FE. Terres and F. Pienz (Chem. Zentr., 1915, ii, 
1278—1279; from J. Gasbeleucht., 1914, 57, 990—995, 1001—1007, 
1016—1019. Compare ibid., 1914, 57, 893)—The influence of 
pressure on the explosive limits of mixtures of hydrogen, carbon 
monoxide, and methane with air, and on the processes of combus- 
tion has been investigated by estimations of the products of the 
reactions. Increase of the initial pressure restricts the region of 
explosion, particularly with the mixtures containing carbon mon- 
oxide; the upper limit of explosion of methane furnishes, however, 
an exception to this rule. The explosion limit is by no means a 
sharply defined region, diminishing concentration leading gradually 
from the region of explosion through one of decreasing partial 
combustions to mixtures which do not ignite. With hydrogen and 
methane, such partial combustions are lacking at the upper limit 
of explosion. The explosive limits are defined as the concentrations 
of combustible gas at which the heat developed in unit time exactly 
covers the loss, so the combustion either just does or just does not 
proceed through the mixture. With rise of temperature these limits 
are extended. As regards the ignition it is found that no essential 
difference exists between ignition by heating and ignition by a 
spark; the locality of the ignition does, however, exert a marked 
influence on the value of the partial combustions. x. HP. 


The Velocity of Ionic Reactions. Gertrup Kornretp (Monatsh., 
1915, 36, 941—943).—On the assumption that the neutralisation 
of weak bases by weak acids might require a measurable time for 
completion, conductivity measurements have been made according 
to the method described by Benedicks (A., 1910, ii, 280) to deter- 
mine the time required for the neutralisation of V/10-solutions of 
phenol and pyridine. These show that the process is complete in 
less than 1/250th of a second. H. M. D. 


Studies in Catalysis. III. Preliminary Measurements of 
the Infra-red Absorption Spectra of Hydrogen Chloride, 
Potassium Chloride, and Methyl Acetate in Aqueous Solution. 
RapHaAEL Heser Cattow, Witt1aAm CupmMore McCutiaca Lewis, 
and GeraLp Nopper (T., 1916, 109, 55—67. Compare T., 1914, 
105, 2330; 1915, 107, 233).—In order to test the assumption that 
homogeneous catalysis is due to infra-red radiation emitted in 
quanta by the catalyst and absorbed by the reacting substances, 
comparative measurements have been made of the wave-lengths of 
the bands in the infra-red absorption spectra of water and of 
aqueous solutions of hydrogen chloride, potassium chloride, and 
methyl acetate over the range 1 »—2°1 un. 

The spectra of the solutions of these three substances are very 
similar, in that in all cases the bands occur at 1°12, 1°55, and 
2°1 » (approximately), and thus correspond with the bands of the 
solvent (1°Op, 1°50 uw, and 2°04) with a slight displacement in every 
case in the directicn of greater wave-length. The acid and salt 
solutions differ, however, in other respects, for the absorption of 
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hydrogen chloride solutions increases with the concentration, 
whereas solutions of potassium chloride show diminished absorption 
with increasing salt concentration. 

It is suggested that the observed relations are to be attributed 
to the formation of additive compounds between the solute and the 
solvent. The greater absorption of hydrogen chloride as compared 
with potassium chloride solutions is said to be in agreement with 
the radiation theory of catalysis in that a positive catalyst is one 
which increases the radiation density at certain wave-lengths in the 
infra-red region, and it is known that an absorption band increases 
the radiation density below the band and diminishes it above the 
band. H. M. D. 


Studies in Catalysis. IV. Stoicheiometric and Catalytic 
Effects due to the Progressive Displacement of One Reactant 
by Another in the “Acid” Hydrolysis of Methyl Acetate. 
Rosert Owen GrirFritH and WILLIAM CupMoRE McCuLiaca LEwis 
(T., 1916, 109, 67—83. Compare preceding abstract).—Earlier 
experiments on the rate of hydrolysis of methyl acetate in presence 
of an acid catalyst have shown that the velocity-coefficient 4, calcu- 
lated from the equation k=1/t.loga/(a— x), increases very appre- 
ciably with the concentration of the ester. New measurements have 
been made with varying concentrations of methyl acetate and with 
hydrochloric acid and trichloroacetic acid as catalysts which confirm 
this result. Since the reaction is really bimolecular and reversible, 
the velocity is represented by the equation 

dx |/dt=k,(b — «)(w— 2x) —k,2?, 
in which & is the initial concentration of the ester, w that of the 
water, and /, and ky, are the coefficients of the opposed reactions. 
The data show that #, also increases with the concentration of the 
ester. The increase in & and k, cannot be accounted for by correct- 
ing the velocity-coefficients for the change which takes place in the 
degree of ionisation of the acid with increasing ester concentration. 

On the assumption that the reactive substance is an additive 
compound of ester and water, the observed increase in the velocity- 
coefficients with increasing ester concentration can be explained 
in terms of the greater dissociating power of water in comparison 
with that of methyl acetate. In this sense the water exerts a 
negative catalytic effect, in that it tends to reduce the quantity 
of the reactive complex. 

Incidentally, measurements were made of the equilibrium con- 
stant, A =[ester][water]/[methyl alcohol] [acetic acid]. In hydro- 
chloric acid solutions not exceeding 1, the mean value of X is 4°6. 


H. M. D. 


History of Sympathetic Inks. L. Vanino (Arch. Pharm., 1916, 
253, 505—511).—Instances are given of the use of sympathetic 
inks as far back as 230 B.c. C. S. 
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Inorganic Chemistry. 


Preparation of Iodine Monochloride. José J. CerRpEIRAs 
(Anal. Fis. Quim., 1915, 18, 460—462).—Iodine monochloride is 
best prepared by passing dry chlorine over excess of iodine. It 
forms a red liquid, b. p. 102°. A. J. W. 


Oxidation of Hydrogen Sulphide by Means of Ozone in 
Steam at 120°. U. Brescrant (Ann. Chim. Applicata, 1915, 4, 
343—346).—Under these conditions the oxidation of hydrogen 
sulphide to sulphuric acid is not complete, even when the ozonised 
air is in very large excess. T. H. P. 


Sulphites, Thiosulphates, and Polythionates. III. Action 
of Mercuric Chloride on Sulphurous Acid, Sulphites, Thbio- 
sulphates, and Polythionates. A. Sanper (Zeitsch angew. Chem, 
1916, 29, 11—12, 16).—In previous work on this subject (A., 1915, 
ii, 161, 629) the author has assumed that the statement of Feld 
(A., 1911, ii, 289, 769) is correct, namely, that the action of mer- 
curic chloride on thiosulphates and polythionates is an oxidising 
one, as expressed, for example, by the equation: Na.S,0, + 2HgCl, + 
2H,O = Na,SO, + Hg.Cl,+ 2HCl+H,SO,+8S. This is apparently 
supported by the fact that the precipitate obtained is white. 
Further investigation, however, supports the older statements of 
Herschel, Rose, and Kessler (1819-1849) that the white precipitate 
obtained is the compound Hg,S,Cl,, formed by the interaction of 
mercuric sulphide and the excess of mercuric chloride, the reactions 
taking place according to the equations: 2Na,S,0,+3HgCl,+ 
2H,O = Hg,8,Cl, +4NaCl+2H,SO,; 2K,S,0, + 3HgCl, + 4H,O= 
Hg,S,Cl, + 4KC1+4H,SO,; 2K,S,0,+3HgCl, + 4H,O = Hg,S,Cl, + 
4KCl1+4H,SO,+2S. The same amount of acid is liberated as 
according to Feld’s equations, so that previous estimations depend- 
ing on acidimetry are correct. 

The validity of the last equations was proved by weighing the 
quantity of precipitate obtained in various experiments, the precipi- 
tate consisting of the compound Hg,S,Cl,, mixed, in the case of the 
tetrathionate, with sulphur. 

The estimation of a mixture of trithionate and tetrathionate can 
be best carried out as follows: The solution is oxidised with 
hydrogen peroxide in the presence of a known excess of sodium 
hydroxide, the reactions being: Na,S,0,+4H.0,+4Na0OH= 
3Na,.SO,+6H,O; Na,S,0,+7H,0,+6NaOH = 4Na,SO, + 10H,0. 
The unused alkali is then titrated. Another sample of the solution 
is heated with mercuric chloride (loc. cit.) and the acid liberated is 
estimated. From these two results it is easy to calculate the 
amounts of tri- and tetra-thionate present. T. S. P. 


Constitution of Thio-salts. G. Crs\ro (Chem. Zentr., 1915, ii, 
874; from Bull. Soc. frang. Minéral., 1915, 38, 38—74).—The 
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author discusses the structural formule of thio-salts, R,™S;,mR™S, 
where R™ represents As, Sb, Bi, Fe, etc., and R™, Cu,, Pb, Hg, 
etc.; m is termed the basicity of the thio-salt and varies from }4 to 
12. The various types of thio-salts are considered in relation to 
natural minerals, especially argentiferous pyrites, pyrrhotite, and 
berthierite. The natural thio-salts are divided into the following 
types: poly-salts, in which m is less than 1; meta-salts, with m=1 ; 
salts intermediate to meta- and pyro-salts, m lying between 1 and 2; 
pyro-salts, with m=2; salts intermediate to pyro- and ortho-salts, 
m being between 2 and 3; ortho-salts, with m=3; argentiferous 
pyrites, which represent molecular mixtures of a poly-salt, having 
m=4, with an ortho-salt; basic thio-salts, with m between 3 and 4; 
and perbasic thio-salts, with m between 5 and 12. Es le Be 


Baeyer’s Tension Theory and the Structure of the Diamond! 
Ernst Monr (Chem. Zentr., 1915, ii, 1065; from Sitzwngsber. d. 
Heidelberger Akad. Wiss. Mathem. naturwiss, Kl. [Abt. A], 1915, 
7, 18 pp.).—The author’s considerations are based on Sachse’s 
theory, according to which two different tension-free forms of cyclo- 
hexane are conceivable, with the atoms of the ring not in one 
plane. Sachse’s models are not at variance with observation if it is 
assumed that impacts with other molecules are sufficient to give to 
the cyclohexane ring all the possible forms in turn; the number 
of isomerides with cyclohexane and its substitution products are, 
then, with tension-free arrangement of the carbon atoms, the same 
as if the atoms of the ring were situated permanently in one and 
the same plane. The case of tension-free ring-combinations, in 
which several carbon atoms of one cyclohexane ring belong also to 
another ring, is explained. Superposition of a number of such 
combinations leads to large carbon atom systems of simple, regular 
structure, all the carbon valencies in the interior being satisfied 
without tension; only at the surface of the system do valencies 
protrude unsatisfied into space. In one form of this model the six 
atoms of each cyclohexane ring stand exactly above the six ring- 
atoms of the next lower layer (“gerader Bau’’); in a second 
possible form the rings are so arranged that the centre of each lies 
immediately above a ring carbon atom of the adjacent layer 
(“schiefer Bau”). The latter carbon atom system is identical 
with the space-lattice of the diamond derived by Bragg from the 
reflection of X-rays by crystals (Proc. Roy. Soc., 1913, [A], 89, 
277). The constitution of graphite may be regarded as correspond- 
ing either with the direct superposition of the cyclohexane rings or 
with a space-lattice in which the structure is alternately direct and 
oblique. x. BP. 


The Blectrolysis of an Aqueous Solution of Potassium 
Orthosulphoantimonite [Potassium Thioantimonite], and the 
Constitution of this Compound. J. A. Mutter (Bull. Soc. chim., 
1916, [iv], 19, 3—8)—In the experiments the cathode was of 
antimony and the anode of platinum. In the first series both 
electrodes were in the solution of the thioantimonite, whilst in the 
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second series only the cathode was in this solution, the anode being 
in a 17% solution of sodium hydroxide, the two solutions being 
seperated by a porous diaphragm, which was impregnated with the 
solution of the thioantimonite. In the first series of experiments 
a precipitate of antimony was obtained at the cathode together 
with a feeble evolution of gas, whilst at the anode a precipitate of 
antimony sulphide containing a little free sulphur and some 
potassium sulphide was obtained. The results of the second series 
of experiments show that, during the electrolysis, there do not pass 
from the cathode cell to the anode cell any negative ions contain- 
ing potassium, but there does pass in this direction a certain 
weight of a grouping corresponding with the formula SbS,. The 
author considers that these results indicate that the original com- 
pound is really the combination of the radical SbS, with three 
atoms of potassium, and not the combination of three negative 
groups KS with an atom of antimony. W. G. 


Approximate Determinations of the Boiling Points of some 
Alkali Haloids. LL. H. Borasrrém (Jahrb. Min., 1915, ii, 
Ref. 298; from Tidskriften Teknikern, 1915, 24)—The following 
values are the means of several determinations, which varied 
10—20°: 


LiCl ...... 1360° NaCl ...... 1490° KC! ...... 1500° 
NaBr ...... 1455 KBr ...... 1435 
Nal ...... 1350 BiB scccccene 1420 

L. J. § 


The Constitution of Brasses Containing Small Percentages 
of Tin. O. F. Hupson and R. M. Jonss (J. Inst. Metals, 1915, 14, 
98—115).—That portion of the ternary system copper—zinc-tin has 
been examined, which includes alloys containing from 50% to 70% 
of copper and from 0% to 5% of tin. An equilibrium diagram for 
this region has been determined. There are no distinct differences 
between the y constituent of the brasses and the 5 constituent of 
the bronzes, and the two substances appear to pass continuously 
into one another. The constituent which appears light blue under 
the microscope may thus be termed y when in contact with §’, or 
5 when in contact with a. C. H. D. 


The Copper-Rich Kalchoids. Samuez. L. Hoyr and Pavut 
H. M. P. Brinton (J. Inst. Metals, 1915, 14, 178—188. Compare 
A., 1914, ii, 366; Hudson and Jones, preceding abstract).—The 
position of the eutectoid line in the copper-zinc—tin alloys has been 
further determined, and the system is shown to be truly ternary. 
Both thermal curves and microscopical examination are employed. 
C. H. D. 


The Micro-chemistry of Corrosion. 1V. Gun Metal. CrciL 
H. Descu and Henry Hyman (J. Inst. Metals, 1915, 14, 189—198. 
Compare A., 1914, ii, 367, 655; 1915, ii, 689).—The corrosion of 
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copper—tin alloys containing zinc has been examined by the method 
previously described. The total corrosion is much less than that 
of the brasses under similar conditions, and the course varies in a 
marked degree with the applied 7.4.7. When the current is small, 
only the a-phase is attacked, but with larger currents the eutectoid 
is also corroded. The protective action of the layer of basic tin 
salts is strongly marked. The a-constituent develops a distinct 
crystalline structure during corrosion. In quenched alloys contain- 
ing a and B there is very little difference between the two con- 
stituents in their rate of corrosion. C. H. D. 


Polyiodides. IIIf. The System Cul—I,. R. Kremann and 
V. Borsanovics (Monatsh., 1915, 36, 923-927. Compare A., 1913, 
ii, 15).—-Cooling curves for mixtures of cuprous iodide and iodine, 
previously heated for several hours at temperatures varying from 
180° to 240°, have shown no evidence of the formation of any 
compound. The only change indicated by these curves corresponds 
with the freezing point of iodine at 114°. This result has been 
confirmed by measurements of the vapour pressure of the iodine in 
equilibrium with the above mixtures at 26°. The values obtained 


were identical with the vapour pressure of pure iodine. 
H. M. D. 


Aluminium.—Aluminates. Ernst Martin (Mon. Scz., 1915, [v}, 
5, 225-—232)—Aluminium hydroxide produced by the hydrolysis 
of aluminates is quite different in properties from that produced 
by the precipitation of solutions of aluminium salts with ammonium 
hydroxide. It is of a sandy nature, non-hygroscopic, and when dry 
has a composition corresponding with the formula Al,O;,3H,O. On 
heating, it commences to lose water at about 160°; at 225° it 
contains 2H,O, and at 235° 1H,O, but it is only completely dehy- 
drated in the neighbourhood of 1000°; the loss of water during 
heating does not take place at a uniform rate. The partly dehy- 
drated hydroxide takes up water again on exposure to the air to 
the extent of half that which has been lost, but this water is 
readily removed in a desiccator or on heating at 100°. The author 
endeavours to explain these results by means of constitutional 
formule. 

The hydroxide obtained by precipitation with ammonium hydr- 
oxide, when dried at 80°, has a composition approaching that of 
Al,O,,2H,O. The loss of water on heating takes place fairly 
uniformly, and it is impossible to say that at any particular 
temperature a definite hydrated oxide exists. 

When mixtures of alumina and barium carbonate, no matter in 
what proportions, are heated at temperatures not exceeding 1500°, 
the aluminate Al,O,,BaO is always formed. Atthe temperature of 
the electric arc, tribarium aluminate, Al,O,,3BaO, is obtained from 
a mixture of alumina and barium carbonate in the molecular pro- 
portions of 1:3. It is soluble in water, and the solution gives with 
calcium chloride a precipitate of the formula (A1,03,3CaO),,3CaCly. 
Solutions in water of the product obtained by heating mixtures of 
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alumina and barium carbonate at temperatures up to 1500° are 
not stable, and slowly deposit aluminates which are less and less 
rich in barium. From a solution made from alumina and barium 
carbonate in the molecular proportions of 1:1, on concentration, a 
barium aluminate, 10A1,03,11Ba0,55H,O, can be obtained as 
needles; by precipitation with alcohol an aluminate (doubtful 
whether pure), 5A1,0,,4Ba0,4H,0, is obtained. 

Dicaleium aluminate, Al,03,2CaO, is obtained by heating a mix- 
ture of alumina and calcium carbonate in the molecular proportion 
of 1:2 at 1500°. By appropriate variation of the composition of 
the mixture used, the aluminates AI,0,,CaO, A1,0,,3CaO, 
2A1,0;,3CaO, 5A1,0,,6CaO, and 10A1,0,,11CaO, have been ob- 
tained, but not properly investigated. Their solubility in water is 
very small. 

Double aluminates of the alkali metals and alkaline earth metals 
can be obtained by heating mixtures of alumina, alkaline earth 
carbonates, and sulphates or chlorides of the alkali metals. From 
mixtures of alumina, barium sulphate or calcium sulphate, and 
carbon, sulphido-aluminates are obtained, of which the following 
have been isolated: Al,O,,2BaS; 2A1,0,,3BaS. 

A mixture of silica, alumina, and calcium carbonate in the 
molecular proportion of 2:1:2 when heated to 1400° gives the 
siico-aluminate, 2S8i0,,A1,0,,2CaO, which is insoluble in water. 
Under similar conditions, using the molecular proportion 2:1:1, 
the silico-aluminate, 2Si0,,A1,0;,CaO, is obtained. on ee 


The Conservation in the Cold of Solutions of Sodium 
Aluminate. G. A. Le Roy (Compt. rend., 1916, 162, 74—75).— 
Concentrated solutions of sodium aluminate, which slowly decom- 
pose when allowed to remain at the ordinary temperature, can be 
kept unaltered for an indefinite time at —1° to —2° in an ice 


chest. W. G. 


Constitution of Ultramarine. Heinrich Pucuner (Kolloid 
Zeitsch., 1915, 17, 119—123).—In the course of experiments on the 
effect of sodium chloride solutions on various types of soil it has 
been found that, when-.calcareous sand containing humus and 
gypsum, obtained from the neighbourhood of Miinich, is subjected 
to the action of sodium chloride solution in such a way that the 
solution is drawn up through the soil by capillary action, the 
aqueous extracts from the middle portion of the soil yield a residue 
which on ignition exhibits the dark blue colour characteristic of 
ultramarine. Analyses of such residues show that the development 
of the blue colour is connected with the proportion of sulphate in 
the residue. The general behaviour of the residues seems to show 
conclusively that the blue colour is really due to the formation of 
ultramarine. If the sodium chloride is replaced by potassium 
chloride the effect is not obtained. 

The observations are discussed in reference to whether ultra- 
marine is a definite chemical compound or whether the blue colour 
is connected with adsorption phenomena, but no definite conclusion 
is drawn. H. M. D. 
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Anbydrous?Sulphates. VIII. Manganous Sulphate with 
Lithium, Sodium, and Potassium Sulphates. G. CaLcaGni and 
D. Marorta (Gazzetta, 1915, 45, ii, 368—376. Compare A., 1914, 
ii, 52, 205).—The fusion diagrams of the systems MnSO,—Li,SO,, 
MnSO,-Na,SO,, and MnSO,-K,SO, have been investigated. The 
first yields no compound between its constituents, but the others 
give: 3MnSO,,Na,SO,, MnSO,,3Na,SO,, and me . 


The Influence of Oxygen on Some Properties of Pure Iron. 
Westey Austin (J. Zron Steel Inst., 1915, 92, 157—163).—-Alloys 
of iron and oxygen are prepared by melting together iron 
and ferric oxide in a small are furnace lined with magnesia. The 
product does not in any case contain more than 0°288% of oxygen. 
The A3 point is lowered by oxygen, but the A2 point is un- 
changed. Pearlite is absent. Microscopical examination shows that 
the oxide is mechanically mixed, appearing in globules. The alloys 
may be worked above 900° or between 750° and 850°, but are 
brittle between those temperatures. 

‘ Blue-brittleness’ occurs as high as 700°. The alloys are very 
resistant to atmospheric corrosion, but are more readily attacked 
by acids than mild steel. C. H. D. 


Sulphur in Malleable Cast Iron. R. H. Smirnu (J. Jron Steel 
Inst., 1915, 92, 141—156).—Sulphur is not removed from white 
iron in the ordinary annealing process, whether the surrounding 
mixture be reducing, oxidising, or neutral. When oxidation takes 
place, the sulphur tends to diffuse into the unoxidised portions of 
the iron. Sulphur does not produce an injurious effect until its 
quantity exceeds 0°15%. C. H. D. 


The Occurrence and Influence of Nitrogen in Iron and Steel. 
N. Tscuiscuevsxi (J. ZJron Steel Inst., 1915, 92, 47—105).—For 
the estimation of nitrogen in iron or steel the metal is dissolved 
in hydrochloric acid, the solution made alkaline with lime, and the 
ammonia in the distillate estimated by means of Nessler’s reagent, 
or by titration with V/100-sulphuric acid. The addition of zinc, 
which is sometimes recommended, is to be avoided. None of the 
nitrogen of the metal passes off as nitrogen oxides. A tin tube 
should be used for the distillation, on account of the alkalinity of 
glass. 

Iron in powder or filings reacts with dry ammonia at 200°, the 
maximum rate of absorption being at 450°, the compound formed 
being Fe,N. Carbon is practically without influence on the absorp- 
tion of nitrogen. Manganese reacts with ammonia at 600—700° 
with considerable development of heat, forming the compound 
MnNg, and finally MnN. Manganese also reacts with dry nitrogen, 
but more slowly. Manganese nitride is soluble in molten iron. 
Silicon nitride also dissolves in iron, and as this compound is very 
stable, it remains in the residue when the steel is dissolved in acid 
for the purpose of analysis, and so introduces an error into the 
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estimation of nitrogen. Aluminium nitride passes into solid 
solution in iron. 

The cementation of iron by ammonia leads to the formation of a 
brittle layer of nitride, whilst the interior of the metal contains 
crystals of the same substance. Nitrogen hardens steel, and 
decreases its ductility. C. H. D. 


Phosphorus in Iron and Steel. W. H. Harrietp (J. Iron 
Steel Inst., 1915, 92, 122--140. Compare Stead, A., 1915, ii, 778). 
—White irons containing about 2°9% of carbon are little changed 
in properties by the presence of phosphorus in quantities up to 
0°20%. Above 0°25% free phosphide makes its appearance. When 
such iron is etched by means of Stead’s copper reagent, the varia- 
tions of deposition which are obtained may be due to the irregular 
distribution of other elements besides phosphorus. C. H. D. 


The Carburisation of Iron at Low Temperatures. T. H. 
Byrom (J. Iron Steel Inst., 1915, 92, 106—121).—Mild steel, 
exposed for several years to the action of blast-furnace gases at 
about 500°, becomes converted almost completely into carbides, 
analysis indicating a mixture of Fe,C and Fe,C. Electrolytic iron 
strips are readily carburised by carbon monoxide at 550—600°. A 
layer of iron sulphide is also formed on the specimens exposed to 
blast-furnace gas. In the interior of the metal, the carbide is 
formed at the boundaries of the crystal grains. C. H. D. 


The Influence of Heat Treatment on the Specific Resistance 
and Chemical Constitution of Carbon Steels. Epwarp D. 
CampBELu (J. Zron Steel Inst., 1915, 92, 164—180).—The specific 
resistance of carbon steels increases with the temperature from 
which they are quenched. This is in accordance with the view 
that the dissolved carbides dissociate with rising temperature (J. 
Iron Steel Inst., 1899, ii, 223). A steel containing 0°35% of 
carbon, quenched from different temperatures, shows a close parallel- 
ism between the specific resistance and the colour produced by the 
solution of the same specimens in cold nitric acid. When steels 
are regarded as solid solutions, sufficient attention is not usually 
given to the solute. The study of aqueous solutions is not regarded 
as that of the influences of various solutes on the properties of 
water, but the properties of steel are commonly treated as modifica- 
tions of those of iron by the presence of dissolved molecules. The 
term “ ionoids” is used to denote the products of dissociation of the 
solutes in metallic solid solutions. The effect of the ionoids is to 
increase the specific resistance of the solvent metal. C. H. D. 


Mixed Crystals of Iron Ammonium Chloride. O. LEHMANN 
(Jahrb. Min., 1915, ii, 109—132)—A detailed summary of the 


literature and of the views previously expressed by the author. 
L. J. 8. 


Synthesis of Smaltite and Léllingite. A. Beuvrert and Fr. 
Lorenz (Centr. Min., 1916, 10—22).—Smaltite and léllingite (A., 
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1915, ii, 639) after being heated in a vacuum until no further loss 
of arsenic occurred, were the materials experimented on, the ratio 
of (Co, Ni, Fe): As and of Fe: As being thereby reduced to 1:0°95 
and 1:0°88 respectively. These, and also pure cobalt, were heated 
in an atmosphere of arsenic at various temperatures for prolonged 
periods until equilibrium was attained. Using pure cobalt, the 
following arsenides were obtained, the range of temperature through 
which they are stable in arsenic vapour being indicated in brackets: 
CoAs (275—335°), Co,As, (345—365°), CoAs, (385—405°), Co,As, 
(415—430°), and CoAs, (450—618°). The iron arsenides obtained 
under these conditions were: FeAs (335—385°), Fe,As, (395—415°), 
and FeAs, (430—618°). The varying compositions of the minerals 
smaltite, chloanthite, skutterudite, and léllingite are explained by 
the mixture of these various arsenides. L. J. 8. 


The Explosive Property of Uranyl Nitrate. Arno MULLER 
(Chem. Zeit., 1916, 40, 383—39).—The author was unable to confirm 
the detonation or decrepitation of preparations of uranyl nitrate 
crystallised from ether as specific properties of that substance. In 
only three out of twenty experiments was any detonation observed 
on mechanical handling of the preparations after moistening with 
water, and in no case with the violence described by Ivanov (A., 
1912, ii. 455) or Andrews (A., 1913, ii, 60). The phenomenon was 
never observed in the case of preparations recrystallised from 
water, or prepared in the absence of free nitric acid, and the 
opinion is advanced that it may be due to the decomposition of 
an unstable compound of a lower oxide of nitrogen with a 
uranium—ether additive compound. G. F. M. 


Densities of Solutions of Uranium Nitrate in Water, in 
Alcohol, and in Some Acids. W. C£cusner pe Coninck (Bull. 
Soc. chim., 1915, [iv], 17, 422—424).—The author has determined 
the densities of solutions of uranium nitrate in water, alcohol 
(85%), commercial methyl alcohol, acetic acid (D 1°055), nitric acid 
(D 1°153), sulphuric acid (D 1:138), and hydrobromic acid (D 1°21), 
containing varying percentages of the salt. The results are tabu- 
lated in detail in the original. W. G. 


The Preparation of Metallic Vanadium. R. Epson and D. 
McIntosH (Trans. Roy. Soc. Canada, 1915, [iii], 9, 81—83).—The 
method described, whilst inapplicable for the preparation of vana- 
dium on a large scale, may be used with advantage in the labora- 
tory, or for demonstration in the lecture-room. 

A flask, containing some vanadyl chloride, is fitted with a 
platinum wire filament, attached to two heavy copper leads, and 
also with inlet and exit tubes for the passage of a current of dry 
hydrogen. The filament is made to glow by passing a current 
through it, and the vanadium is deposited smoothly on the platinum 
as a silvery-grey coating. 

The experiment may be carried out either in a vacuum or in an 
atmosphere of hydrogen at low pressure. As soon as the filament 
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reaches a white heat the deposition begins, and can be continued 
until the wire burns out. 

The vanadyl chloride is made by heating a mixture of the pent- 
oxide and charcoal in a stream of chlorine, and need not be 
purified from any vanadium tetrachloride it contains. fT. 8. P. 


Antimony Pentachloride and Iodine. Orro RKurr [with 
J. Zepner and Leopotp Hecur] (Ber., 1915, 48, 2068—2076).—In 
an earlier paper (A., 1909, ii, 1023) it was mentioned that antimony 
pentachloride reacts with iodine, but not with bromine. The author 
hoped to make a complete study of this reaction, but has had to 
desist because of the effect of the vapours on the respiratory organs. 
Recently, however, Moles (A., 1914, ii, 812) has studied the depres- 
sion of the freezing point of antimony pentachloride when iodine, 
iodine monochloride, or iodine trichloride are dissolved in it, and 
his results help to elucidate the above reaction. 

Three main reactions proceed, as indicated by the equations: 
(I) SbCl, + 2I=SbCl,+21Cl; (II) 2SbCl; + 2I=SbCl,,21C1 + SbCl, ; 
(III) 3SbCl,+4I=SbC1,,31Cl + 2SbCl,+ICl. Equation I repre- 
sents the reaction which takes place when less than 1°5% of iodine is 
dissolved in the antimony pentachloride. Some iodine trichloride, 
antimony tri-iodide, and possibly a chloro-iodide of quinquevalent 
antimony are formed in addition, but no evidence can be adduced 
of the formation of a compound, SbCI,I, analogous to SbF, I. 

The compounds SbC1;,2IC] and SbC1,,3IC]l may be isolated by 
sublimation from a mixture of antimony pentachloride (10 grams) 
and iodine (4°3 or 8°6 grams) under 15 mm. pressure, from a bath 
at 30—35°. They form bluish-black crystals, stout prisms or 
needles, m. p. 62—63°, which fume in the air, and dissolve readily 
in carbon tetrachloride or chloroform, but sparingly in antimony 
pentachloride. In the solutions they are strongly dissociated. 

Temperature-concentration diagrams of mixtures of antimony 
pentachloride and iodine monochloride were also made, in order to 
confirm the existence of the above double compounds. J.C. W. 


Presence of Platinum in Spain. Dominco pe Orveta and 8. 
Pixa pve Rusizs (Compt. rend., 1916, 162, 45—46. Compare this 
vol., ii, 106).—The Ronda chain, occurring in Andalusia between 
Malaga and Gibraltar, is constituted by a series of rocks very 
similar in constitution and distribution to those forming the Ural 
platiniferous beds. The central zone of peridotites is 72 kilometres 
long by 20 kilometres broad, and is surrounded by other smaller 
ones. Microscopic examination further confirms the analogy 
between these rocks and those of the Urals, particularly in the 
case of the dunite. The mean of fifty analyses gives the platinum 
content as 3 grams per cub. metre of platiniferous sand, the varia- 
tion being from traces up to 28 grams. W. G. 


Silver—Platinum Alloys and their Analysis. Ipre Korrmany. 
(Arch. Sci. phys. nat., 1915, [iv], 40, 509—513).—The action of 
nitric acid on silver—platinum alloys was investigated; the alloys 
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used contained from 0°219 to 5°162% of platinum, and were pre- 
pared by heating together mixtures of silver and platinum for 
twenty minutes at a temperature above tlie fusing point of silver, 
the mixtures being covered with a layer of pure sodium chloride. 
The preparation of the alloys confirmed the slight solubility of 
platinum in silver, and it was impossible to make an alloy contain- 
ing much more than 5% of platinum. When these alloys were boiled 
with nitric acid of varying concentrations, a brown-coloured solu- 
tion was obtained, together with a more or less voluminous, black 
sediment, and the latter always yielded a brown-coloured solution 
when treated with water. The author considers that silver and 
platinum in an alloy cannot be separated by means of nitric acid; 
part of the platinum forms a colloidal solution in the nitric acid, 
and the remainder also passes into solution when treated with a 


sufficient quantity of water. W. P.S. 


Mineralogical Chemistry. 


Errors in Silicate Analyses: Composition of Alkali-free 
Aluminous Augites. G. Tscnermaxk (Centr. Min., 1916, 1—9).— 
General remarks on the errors in the methods used in analysis, 
personal errors, and errors due to impurities of the material. 
Analyses made by different authors on the same sample of material 
or of a mineral from the same occurrence are compared and criti- 
cised. A further reply to Boeke (A., 1911, ii, 283) regarding the 
components assumed to enter into the composition of the alkali-free 
aluminous augites, and a criticism of the analyses plotted in his 
diagrams, many of which are rejected as untrustworthy. The author 
still maintains that the condition p=q+r holds in the formula 
pSiO,,gMgO,rCaO,sAl,Os. L. J. S. 


Identity of Kalk-Cancrinite and Meionite. -L. H. Borcsrrém 
(Jahrb. Min., 1915, ii, Ref. 310; from Ofvers. Finska Vet. Soc. 
Férh., 1915, 57, Afd. A, No. 6, 1—3).—Lemberg’s (1876) analysis 
of kalk-cancrinite from Vesuvius agrees very closely with Borg- 
strém’s carbonate-meionite, CaCO,,3CaAl,Si,0, (A., 1915, ii, 


836). The physical characters and paragenesis are also in agree- 
ment. L. J. S. 


Manganese in Some Springs in the Alps. F. Japin and A, 
Astruc (Compt. rend., 1916, 162, 196—197).—The authors have 
examined the waters from fifteen springs in the Alps for man- 
garese, and find that they are, on the whole, poorer in manganese 
than the natural waters of the Central Plateau, but richer than 
those of the Vosges mountains (compare A., 1914, ii, 378, 739). 
The presence of iron exerts a marked influence on the manganese 
content, increasing it considerably. W. G. 
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Analytical Chemistry. 


Use of Centrifugal Apparatus in Chemical Analysis. Orro 
Notte (Landw. Versuchs-Stat., 1915, 87, 449—457).—The author 
gives many instances in which the centrifugal apparatus possesses 
advantages over the filter for the separation of precipitates from 
liquids; in many cases precipitates can be much more rapidly and 
accurately separated by centrifugal action than by filtration. A 
centrifugal apparatus is described in which the separations are 
effected in small silica beakers or other vessels, suitable mountings 
being provided for these in the centrifugal drum. W. PB. &. 


New Form of Gas Burette. Hammermann iChem. Zeit., 1916, 
40, 84).—A gas-measuring burette and a levelling tube are con- 
nected at their lower ends with a Y-tube, the stem of which is fitted 
into one neck of a three-necked Woulfe’s bottle; the centre opening 
of the latter carries a three-way tap connected with a caoutchouc 
pressure bulb, and a thermometer is fitted into the other neck. 
The Woulfe’s bottle is filled with the absorption solution; this is 
forced up into the burette and levelling tube by means of the 
pressure bulb; the tap at the top of the burette is then closed, and 
the level of the solution is adjusted by means of the tap on the 
centre neck of the bottle, this also serving for the escape of air 
from the bottle when the gas under examination is admitted to the 
burette. A tubulure is provided at the bottom of the bottle. 

W. P. B. 


Potassium Hydrogen Carbonate as a Standard in Acidi- 
metry and Alkalimetry. G. Incze (Zeit. anal. Chem., 1915, 54, 
585—602).—Potassium hydrogen carbonate is most readily pre- 
pared by passing a current of carbon dioxide into an alcoholic 
solution of potassium hydroxide; the salt is then recrystallised 
by treating its aqueous solution with alcohol. It should be stored 
in well-closed, perfectly dry bottles, and under these conditions 
does not undergo any change; in the presence of moisture, how- 
ever, it loses carbon dioxide. On account of its high molecular 
weight and thé readiness with which it may be obtained in a pure 
condition, the salt forms a suitable basis for standardising acid 
solutions. W. FP. &. 


Estimation of Oxygen (in Water) by Winkler’s Method. II. 
G. Bruuns (Chem. Zeit., 1916, 40, 45—46, 71—73. Compare this 
vol., ii, 47).—The following modifications cf this method are recom- 
mended: Manganous sulphate solution (1:1) is used in place of 
manganous chloride solution, and potassium hydroxide—sodium 
hydroxide solution (1:1:2) in place of sodium hydroxide—potassium 
iodide solution. After the water has been treated with 10 drops 
of each of these solutions and the precipitate has settled, potassium 
iodide is added either in the form of crystals or as a concentrated 


ii. 147 


ANALYTICAL CHEMISTRY. 


solution. The mixture is then acidified with dilute hydrochloric 
acid (1:1) or sulphuric acid (1:3), a definite volume of the water 
is withdrawn from the flask by means of a pipette, and the remain- 
der is titrated with thiosulphate solution in the usual way. The 
influence of nitrites, etc., may be eliminated by adding solid 
potassium hydrogen carbonate after the manganese oxide precipi- 
tate has settled, collecting the precipitate on a filter, and then 
treating it with potassium iodide and acid. If the water contains 
ferric salts, phosphoric acid should be used instead of hydrochloric 
acid for acidifying the mixture; the water should be treated previ- 
ously with permanganate if it contains ferrous salts. W. P.S. 


Estimation of Sulphuric Acid in the Presence of Phosphoric 
Acid. Tx. von Fetitenpere (Chem. Zentr., 1915, ii, 1262 ; from 
Mitt. Lebensmittelunters. Hyg., 1915, 6, 191—195).—The author 
confirms a statement by Baragiola and Godet that the results 
obtained in the estimation of sulphuric acid are too high if phos- 
phoric acid is also present. The error may be reduced to a mini- 
mum if the barium chloride solution is added drop by drop, in not 
too great excess, to the boiling sulphuric acid or sulphate solution, 
which should contain about 0°13 c.c. of concentrated hydrochloric 
acid per 100 c.c. W. P. S. 


The Volumetric Estimation of Total Sulphur and Sulphates 
in Small Quantities of Urine. Jack Crecit Drummonp (Biochem. 
J., 1915, 9, 492—507).—The benzidine method of Rosenheim and 
Drummond (A., 1914, ii, 485) for the estimation of urinary sul- 
phates can be carried out with as little as 2 c.c. of urine by titrating 
the precipitated benzidine sulphate with 0°02N-alkali, provided 
certain details of technique, especially in the matter of filtration, 
are followed. The method is also applicable to the estimation of 
total sulphur in small quantities of biological material by applying 
the precipitation of the benzidine sulphate to the solution of salts 
obtained after oxidation of the material by Benedict’s method. 
W. D. H. 


The Analysis of a Mixture of Alkali Sulphides, Thio- 
sulphates and Dithionates. J. A. Mutier (Bull. Soc. chim., 
1916, [iv], 19, 8—9).—Any sulphate present is first estimated by 
precipitation with barium chloride in a very dilute solution slightly 
acidified with acetic acid. The sulphur present as sulphide and 
thiosulphate is estimated by titrating an aliquot portion, suitably 
diluted and feebly acidified with acetic acid, with a standard iodine 
solution. Another portion is acidified with acetic acid and the 
hydrogen sulphide removed by evacuating the flask for ten minutes 
by means of a water-pump, the residual liquid being titrated with 
the standard iodine solution. From a fourth portion of the liquid 
the sulphide is removed as described and the liquid then made 
alkaline with potassium hydroxide, transferred to a silver capsule, 
and evaporated to dryness with a little potassium nitrate, the 
residue being gradually raised to a dull red heat. In this residue 
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the sulphate is estimated in the usual way. Owing to the presence 
of an excess of alkali sulphides, the only thionates likely to be 
present are the dithionates, and thus from the above data the neces- 
sary percentages can be calculated. W. G. 


Simple Method for the Estimation of Nitrogen in Urine. 
Victor C. Myers (Chem. Zentr., 1915, ii, 858; from Miinch. med. 
Woch., 1915, 62, 1076—1077).—A modification of Folin and 
Farmer’s method (A., 1912, ii, 702) is described. The colorations 
are compared in an Autenrieth-Konigsberger colorimeter (A., 1910, 
ii, 910). W. P. S. 


A Modification of the Lunge Nitrometer. W. Senrren (Chem. 
Zeit., 1916, 40, 39—40).—In order to obviate the necessity of 
dissolving the substance in the cup of the nitrometer in its usual 
form, the apparatus is modified by connecting the upper stop-cock 
with the decomposition tube with a ground glass joint. The stop- 
cock itself is triple bored, and the nitric oxide is measured 
externally by transference to a gas burette. The substance is dis- 
solved in sulphuric acid in the decomposition tube, in a vacuum 
if necessary, after adjusting the mercury level to the stop-cock at 
the base of the tube, which is then turned off. When solution is 
complete the mercury is slowly admitted into the tube, thus expel- 
ling the air through the upper stop-cock, and the decomposition is 
then conducted in the usual way. A special reversible gas-measur- 
ing burette is also described, having a tap at each end, an enlarge- 
ment at one end, and graduated through its entire length. If after 
absorption of one constituent of a gas mixture the remaining 
volume is so small that it is contained entirely within the enlarged 
bulb, the burette is simply reversed and the volume can then be 
read off on the second reversed scale. G. F. M. 


Detection of Arsenic in Beverages. L. Vuariarr (Ann. 
Falsif., 1915, 8, 414—415).—The author states that 1 mg. of 
arsenic per litre of liquid can be detected by means of Bougault’s 
reagent. To detect arsenic in beer, 250 c.c. of the sample are 
treated with a few drops of bromine, filtered after twenty-four 
hours, and the filtrate then mixed with 1 c.c. of saturated sodium 
phosphate solution, 5 c.c. of magnesia mixture, and 80 c.c. of 
ammonia. After twenty-four hours, the precipitate is collected, 
dissolved in 20 c.c. of nitric acid (1:4), the solution treated with 
2 cc. of 20% magnesium nitrate solution, and evaporated to 
dryness. The residue is then ignited, and heated with 10 cc. of 


the reagent. A similar process is used for the detection of arsenic 
in wines. W. P. &. 


Estimation of Arsenic in Urine, Blood, and Animal Organs. 
Witnetm Kostan (Chem. Zentr., 1915, ii, 1311; from Pharm. Post, 
1915, 48, 321)—One hundred and fifty grams of urine, blood, or 
serum are evaporated to a syrup, and 50 grams of this, or the same 
quantity of finely divided animal substance, etc., are warmed with 
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20 c.c. of hydrochloric acid and a quantity of potassium chlorate ; 
the excess of chlorine is then expelled, 10 grams of ferrous sulphate 
are added, the mixture is transferred to a distillation flask, and 
diluted to 200 c.c. with hydrochloric acid. The cold mixture is 
saturated with hydrogen chloride and then distilled in a current 
of the same gas until 80 c.c. of distillate have been collected in a 
receiver containing 50 c.c. of water. The distillate is now diluted 
to 200 c.c., and 10 c.c. of it are treated with 3 c.c. of concentrated 
hydrochloric acid, methyl-orange is added, and the mixture is 
titrated with V/10- or V/100-potassium bromate solution until it 
is colourless (compare Gyéry, A., 1893, ii, 554). W. P.S. 


Formule for Use in the Indirect Analysis of Generator Gas. 
Fritz HorrmMann (Chem. Zeit., 1916, 40, 81—82).—The following 
formule are given for calculating the proportions of carbon mon- 
oxide, hydrogen, and methane in generator gas after the carbon 
dioxide and oxygen have been removed. Let V be the total volume 
of the three gases, XK the volume of the carbon dioxide formed when 
they are burnt together, C the contraction in volume, S the volume 
of oxygen required for the combustion, then: 

A. B. C. D. 

Being given; V, K, C. K, 0,8. 0, 8, V. S, V, K. 
CO = 2K/3+V—20/3 4K/3+0/3—S 4V/3+S/3—C K—2S/3—V/3 
i. | Salt c-s c-s V—K 
CH,= 2K/3+20/3—-V S—K/3—C/3 28/3—V/3 28/3—V/3 

The formule A and B are principally used, since the values C and 
K are determined directly in the course of the analysis. W. P.S. 


Fractional Combustion of Gases over Copper Oxide. E. 
TerREs and E. Maveuin (Chem. Zentr., 1915, ii, 1309; from /. 
Gasbeleucht., 1915, 58, 8—11).—Hydrogen is oxidised completely 
when passed over copper oxide at 250—300°, but carbon monoxide 
is oxidised at 305° only to the extent of 90—94%. A mixture of 

ual volumes of hydrogen and carbon monoxide is burnt com- 
pletely at 300°. Acetylene and ethylene, even when mixed with 
hydrogen, do not burn quantitatively at 300°; a quantity of carbon 
separates. Benzene behaves in a similar manner. Methane begins 
to burn at 310°, and the presence of hydrogen lowers this tempera- 
ture by a few degrees. Pure methane is oxidised completely at a 
red-heat, and the presence of hydrogen is without influence. A 
mixture of carbon monoxide and methane cannot be separated by 
fractional combustion, but this is possible in the case of a mixture 
consisting of equal volumes of carbon monoxide and hydrogen on 
the one hand and methane on the other. In using the Drehschmidt- 
Ubbelohde apparatus, notice should be taken of the fact that at 
high temperatures copper oxide loses oxygen, and that this may 
lead to error. W. P. S. 


A New Method for the Simultaneous Estimation of Carbon, 
Hydrogen, and Mercury in Organo-mercuric Compounds. 
V. Gricnarp and A. Apetmann (Bull. Soc. chim., 1916, [iv], 19, 
25—27).—The ordinary combustion tube A is modified, as shown 
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in the sketch, at the exit end. It is slightly constricted at e just 
before it leaves the furnace, and then is allowed to project 20 cm. 
beyond this. In this external portion is fitted the tube B, held in 
position at the open end by a rubber stopper and at the constric- 
tion by a cone of calcined asbestos. B contains a spiral of gold wire 
and is weighed before and after the experiment and during the 
combustion, and is kept slightly heated to prevent the condensation 


of water. Round the tube B, by means of the narrow tube ¢, is 
kept passing a slow current of dry oxygen at a pressure slightly 
higher than that existing in the major part of A in order to prevent 
any leakage of water or mercury vapours through the asbestos 
stopper at e. The carbon dioxide and water vapour are collected 
and weighed as usual. W. G. 


Can Carbon Dioxide.in Sea Water be Directly Estimated 
by Titration? Sererus Moreunis and Evererr W. Fvutier 
(J. Biol. Chem., 1916, 24, 31—35).—In recent investigations of the 
metabolism of marine organisms Moore and his collaborators have 
estimated the amount of carbon dioxide produced in the water by 
titration with a centinormal solution of an alkali. The authors 
believe that this method is so inaccurate as to invalidate the conclu- 
sions based on its results, and quote results of experiments which, 
in their opinion, show that only approximately one-third of the 
carbon dioxide can be determined under such conditions. They 
also suggest that an indirect method of estimation, based on 
precipitation of the carbon dioxide with W/5-barium hydroxide 
solution and the titration of the excess of this reagent with V/10- 
or V/50-acid, is susceptible of development to greater accuracy. 

D. F. T. 


A Copper Cathode and Iron Anode in the Electro-analysis 
of Brass. J.GuzmAn and J. M. FernAnpez Laprepa (Anal. Fis. 
Quim., 1915, 18, 308—315)—-An account of the results obtained 
in the electrolytic analysis of cartridge cases. A. J. W. 


Analysis of Copper—Aluminium-Zine Alloys. H. Grarre 
(Chem. Zeit., 1916, 40, 102).—The following method is suggested 
for the analysis of alloys consisting approximately of copper, 
25—27%, aluminium, 14—18%, and zinc, 54—57%, together with 
traces of silicon, cadmium, tin, lead, and iron. A quantity of 
0°5 gram of the turnings is dissolved in 15 c.c. of nitric acid 
(D 1°4), the solution is diluted, and metastannic acid is separated by 
filtration. The solution is then diluted to 150 c.c., heated to 


ANALYTICAL CHEMISTRY. i. 151 


60—70°, and the copper and lead deposited electrolytically ; with a 

current of 0°2—0°4 ampere and 2—3 volts, these metals are 
deposited within forty-five minutes, whilst the zine remains in 
solution. The solution is next partly neutralised with solid potass- 
ium hydroxide, aluminium, zinc, and iron are precipitated by the 
addition of sodium carbonate, the precipitate is collected, washed 
with hot water, and dissolved in a very small quantity of dilute 
(1:4) sulphuric acid. The solution is treated with an excess of 
potassium hydroxide, and the clear liquid (except for a small 
precipitate of ferric hydroxide) measuring about 150 c.c. is sub- 
mitted to electrolysis. The copper-coated cathode should be rotated 
at 600—800 revolutions per minute, and the current increased from 
1 to 5 amperes in steps of 1 ampere every ten minutes. The zinc 
is deposited in forty minutes and, without interrupting the current, 
is washed, dried with alcohol, and weighed. The electrolyte con- 
tains the iron and aluminium, and these two metals are then 
separated in the usual way. W. P. S. 


Sensitive Clinical Method for the Detection of Mercury in 
Urine. M. Prretsrein and J. Apetin (Chem. Zenir., 1915, ii. 
1027; from Miinch. med. Woch., 1915, 62, 1181-—1183).—Five 
hundred c.c. of the urine are treated with 10 c.c. of concentrated 
hydrochloric acid, boiled for one minute, cooled, 6 c.c. of ammonia, 
25 grams of sodium acetate, and 10 c.c. of 10% ferric chloride 
solution are added, and the mixture is again boiled. The precipi- 
tate formed is collected on a filter while the solution is still hot, 
washed with a small quantity of hot water, then dissolved in con- 
centrated hydrochloric acid, and the mercury deposited on copper 
in the usual way. The deposited mercury may be identified by 
converting it into mercuric iodide. W. P. S. 


Qualitative Analysis of the Iron Group in the Presence of 
Phosphates. Rosert Gitmour (Chem. News, 1916, 113, 1—3; 
13—15).—The solution, from which the metals of the silver and 
copper groups have been removed, is boiled to expel hydrogen 
sulphide, and the alkaline earths are precipitated as sulphates by 
means of sulphuric acid and alcohol. The precipitated sulphates 
are converted into carbonates and analysed according to a method 
described previously (A., 1915, ii, 486). The filtrate from the 
sulphates is evaporated to expel alcohol, sodium hydroxide is added, 
followed by an excess of sodium peroxide, the mixture is boiled for 
some minutes, and filtered. The filtrate contains aluminium, 
chromium and zinc, and most of the phosphate; the precipitate 
:consists of hydroxides agd phosphates of iron, nickel, cobalt, man- 
ganese, and magnesium. After the precipitate has been dissolved 
in hydrochloric acid, the solution is evaporated to dryness, the 
residue dissolved in water, and iron and phosphate separated by the 
basic acetate process. The filtrate from this precipitate contains 
nickel, cobalt, manganese, and magnesium; it is boiled, treated 
with hydrogen sulphide, and the nickel and cobalt sulphides are 
separated by filtration. The filtrate is rendered ammoniacal, the 
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manganese is separated as sulphide, and the magnesium subse- 
quently as ammonium magnesium phosphate. W. P. 8. 


Rapid Estimation of Iron in Presence of Organic Substances 
F. Ferrari (Ann. Chim. Applicata, 1915, 4, 341—343).—The pre- 
liminary destruction of the organic matter usually effected when 
iron is to be estimated in solutions containing hydroxylic organic 
acids, polyhydric alcohols, sugars, etc., may be avoided by the 
following method. 

To the solution, which is made up to at least 150 c.c. and contains 
hydrochloric acid in excess (10°15 c.c. of the concentrated acid), 
chlorine water is added in small portions until a faint odour of the 
halogen persists. A cold, clear 6% solution of ‘‘ cupferron ”’ is then 
added drop by drop in amount at least one-fifth greater than that 
necessary for the complete precipitation of the iron, the liquid being 
kept in motion meanwhile. After fifteen to twenty minutes, when 
the pulverulent precipitate has mostly collected into large, friable, 
crystalline masses, these are broken up with a glass rod and the 
liquid filtered by aid of a filter pump, the suction, at first gentle, 
being continued until the precipitate is dry, when it is washed twice 
with cold water acidified with hydrochloric acid and afterwards 
with water alone until the filtrate loses its acidity ; it is then treated 
several times with ammonia solution, and finally washed again with 
water. After thorough drying and cautious heating to redness in a 
covered platinum crucible, the precipitate is calcined in the air 
and the residual ferric oxide weighed. The whole of the operations 
require about one and a-half hours. The method gives exact results, 
but is not applicable in presence of copper, silver, lead, mercury, 
tin, bismuth, titanium, or zirconium, all these giving insoluble 
salts with “ cupferron.” z. a. Be 


Separation and Estimation of Nickel. T. L. Waker (Trans, 
Roy. Soc. Canada, 1915, [iii], 9, 93—97).—The following method 
has been investigated for the separation of iron from nickel and 
cobalt: The hot solution containing iron, nickel, cobalt, copper, and 
lead chlorides is oxidised with a few drops of hydrogen peroxide 
in order to convert all the iron into the ferric condition. After 
nearly neutralising with sodium carbonate, red lead is added 
gradually to the boiling solution, until it is seen to be in excess 
by the distinct red colour of the precipitate, which is heavy and 
granular. The separation of the iron is complete in a few minutes. 
After collecting the precipitate, the lead and other metals are 
precipitated from the filtrate as sulphides, after which the fresh 
filtrate is concentrated to 100 c.c., 3 c.c. of concentrated sulphuric 
acid and 30 c.c. of strong ammonia added, and the nickel and cobalt 
deposited on a revolving cathode. 

It is found that nickel and iron can be separated satisfactorily 
in this way, but not cobalt and iron, there being about a 10% loss 
with cobalt. Litharge does not give any better result with cobalt 
than does red lead. 
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Neumann’s method (Chem. Zeit., 1901, 25, 731) for the separa- 
tion of nickel from iron in steel and matte is found to be unsatis- 
factory. 

Cobalt may be deposited successfully from chloride solutions 
under the following conditions: To the solution of cobalt chloride 
containing 0°13 gram of cobalt are added 3 c.c. of concentrated 
sulphuric acid, 30 c.c. of strong ammonia solution, and water to 
150 c.c. Deposition is complete in twenty minutes at a revolving 
cathode, using 4 amps. and 5 volts. 

The accuracy of the dimethylglyoxime method for nickel is about 
the same as the red lead method. T. 8. P. 


Rapid Analysis of Commercial Antimony Sulphide. A. 
Hurtin (Ann. Chim. anal., 1916, 21, 3—7).—Moisture and calcium 
‘ sulphate are estimated by the usual methods, and free sulphur by 
extracting the sample with acetone. Commercial antimony sulphide 
consists chiefly of a mixture of the tri- and penta-sulphides; these 
are converted into antimony tetroxide when ignited in the presence 
of mercuric oxide, and their quantity can be calculated from the 
weight of tetroxide obtained. The total quantity of antimony can 
also be estimated by reduction in a current of hydrogen. Samples 
which contain antimony tetroxide are not completely soluble in 
boiling hydrochloric acid. W. P. S. 


Rapid Analysis of the So-called Antimony Glass. JAarosLav 
Miipaver (Chem. Zeit., 1916, 40, 108).—Antimony glass consists 
essentially of antimony oxide (90° 5%) and antimony sulphide 
(8°7%), and these two constituents may be estimated as follows: 
1 gram of the finely divided material is boiled for five minutes 
with 100 c.c. of dilute hydrochloric acid (1:4), the liquid is filtered 
through asbestos, the insoluble portion washed first with the dilute 
acid, then with water, dried, and weighed. The insoluble portion 
is now washed with a mixture of concentrated tartaric acid solution 
and dilute hydrochloric acid, and, after the total filtrate has been 
neutralised with sodium hydroxide, sodium hydrogen carbonate is 
added to the solution and the latter titrated with N/10-iodine 
solution. The result gives the quantity of antimony oxide present. 
The insoluble residue of antimony sulphide is then dissolved in 
concentrated hydrochloric acid, the solution boiled to expel hydro- 
gen sulphide, and titrated with N/ 10-iodine solution under the same 


conditions. W. P. S. 


Estimation of Titanium in Ferrotitanium. G. Réxnt (Chem. 
Zeit., 1916, 40, 105—106).—Gooch’s method, as modified by Thorn- 
ton (A., 1912, ii, 1000) was found to yield concordant results, but 
these were lower by about 0°8% than those obtained by volumetric 
methods. Of the latter the methylene-blue process (A., 1913, ii, 
1079; 1914, ii, 73) is rapid and accurate. W. P. 8. 


Estimation of Methyl Alcohol in Ethyl Alcohol. G. Reir 
(Chem. Zentr., 1915, ii, 1056—1057; from Arbeit. K. Gesundh.- 
Amt., 1915, 50, 50—56).—The method depends on the fact that 
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methyl iodide reacts with methyl sulphide in the cold to form tri- 
methylsulphonium iodide according to the equation: Mel +SMe,= 
SMe,{, whist the corresponding ethyl compound is not formed at 
the ordinary temperature if the quantity of methyl iodide in the 
mixture of methyl and ethyl iodides is not too small, but in this 
case its formation can be prevented by the addition of ether. The 
trimethylsulphonium iodide behaves as a salt of hydriodic acid, and 
can be estimated volumetrically. The mixture of the alkyl iodides 
is obtained as described by Wirthle (A., 1912, ii, 607), and the 
specific gravity of the mixture will indicate approximately the 
quantity of methyl iodide present. Two c.c. of the iodide mixture 
are placed in a 20 c.c. flask and, if the quantity of methyl iodide 
exceeds 5%, 2 c.c. of methyl sulphide are added; otherwise, only 
1°5 c.c. of methyl sulphide and 0°5 c.c. of dry ether are added. 
The flask is closed, placed in a desiccator at 20° for twenty-four 
hours, the trimethylsulphonium iodide is then rinsed on to a dry 
filter with dry ether and washed with the same. The crystals are 
now dissolved in water and titrated with silver nitrate solution. 
One mol. of silver nitrate corresponds with 1 mol. of methyl alcohol. 
For the estimation of methyl alcohol in brandy a preliminary 
test is first made as described by Wirthle (/oc. cit.) to detect the 
actual presence of this alcohol. One hundred c.c. of the sample are 
then treated with 10 c.c. of W/1-sodium hydroxide solution and 
distilled in an apparatus fitted with a Le Bel still-head, the quantity 
of distillate collected being 10 c.c. more than the amount of alcohol 
present. The quantity of total alcohol is now estimated in the 
distillate, and from the result is calculated the number of c.c. of 
the distillate corresponding with 10 c.c. of alcohol. This quantity 
of the distillate is used for the preparation of the mixed iodides ; 
the boiling point observed during the distillation will indicate the 
proportion of methyl alcohol present, and, consequently, the quan- 
tities of iodine and phosphorus to be used, but an excess of 1 gram 
of iodine per 10 c.c. of the alcohols is without influence. When 
large quantities of methyl alcohol are present, it is recommended 
that the boiling point of the brandy should be closely observed so 
that a distillate containing approximately 10% of methyl alcohol 
may be obtained. The mixed iodides are then treated as above 
described. WwW. &. &. 


Estimation of Methoxyl in Compounds Containing Sulphur. 
ALFRED Krrpat and Tueopor Biiun (Monatsh., 1915, 36, 853—863. 
Compare A., 1914, ii, 497).—The authors describe improvements 
in their modification of the Zeisel method for the estimation of 
methoxyl. They find that it is not necessary to use hydrogen, and 
that a current of carbon dioxide gives satisfactory results. The 
pyridine to absorb the methyl] iodide is now enclosed in two small 
bubbling tubes wholly composed of glass, the only necessary con- 
nexion being for the attachment to the remainder of the apparatus. 
After evaporating off the pyridine in a dish, the remaining meth- 
iodide is dissolved in water and titrated with WV/10 silver nitrate 
solution, using sodium chromate as an indicator. 
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With this modification of the Zeisel process there is no need 
for a pure hydriodic acid because the common impurities, for 
example, hydrogen sulphide and phosphine, do not affect the pyr- 
idine. The new method is also applicable to the estimation of the 
methylimide group, but is of no value for the estimation of 
ethoxyl, as ethyl iodide is only partly absorbed by the pyridine. 

This method is also satisfactory for methoxyl estimations in 
sulphur compounds, but here the advantage over the Zeisel process 
is not so great as at first appears, because the latter can be made 
to give accurate results if the mixture of gas and vapour from 
the digestion flask is first passed through a slightly acidified solution 
of cadmium sulphate before reaching the silver nitrate solution. In 
this case any hydrogen sulphide is precipitated as cadmium 
sulphide. The unfavourable and inaccurate results obtained by 
Benedikt and Bamberger (A., 1891, 1296), who endeavoured to 
effect a similar result by the use of cadmium iodide solution, is 
explained by the fact that with this reagent the cadmium sulphide 
produced tends to remain in part in colloidal solution, in which 
form it is more active and reacts with the methyl iodide, giving 
methyl mercaptan. Experimental results are given indicating the 
applicability of the Zeisel method with the use of cadmium sulphate 
to the estimation of methoxyl and ethoxyl groups in compounds 
containing sulphur in various states of combination. D. F. T. 


Detection of Glycerides by the Magenta-Sulphurous Acid 
Reagent. Maurice Francois (J. Pharm. Chim., 1916, [vii], 13, 
65—77).—A modification of a test for glycerol described recently 
by Frangois and Boismenu (A., 1915, ii, 110) may be used for the 
detection of glycerides in the presence of paraffins, waxes, resins, 
etc. The substance mixed with sand is heated in a test-tube for 
ten minutes nearly to redness, and the vapours produced are con- 
ducted into another test-tube containing a quantity of the magenta 
reagent (sulphurous acid, 220 c.c., 0°1% magenta solution, 30 c.c., 
and concentrated sulphuric acid, 3 c.c.); white fumes produced at 
the commencement of the heating should be prevented from coming 
into contact with the reagent by removing the source of heat for a 
few moments at a time. The test-tube containing the reagent is 
then heated in a boiling water-bath for fifteen minutes. If 
glycerides are present in the substance tested, the reagent is coloured 
red while cold, and the coloration changes to blue on heating ; 
paraffins, waxes, resins, and caoutchouc yield vapours which give 
a red coloration with the cold reagent, but the latter becomes 
colourless when heated. The author also discusses the mechanism 
of the formation of the red and blue colorations. W. P. S. 


Indirect Estimation of Sugars. G. Apanti (Boll. Chim. Farm., 
1916, 55, 33—35).—The method described by the author is 


identical with Bertrand’s method (A., 1907, ii, 136). 
=. me Bx 


The Fehling-Soxhlet Method of SHstimating Sugar. 
Rvoss (Zeitsch. anal. Chem., 1916, 55, 1—23).—The author gives 
7—2 
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tables showing the quantities of sugar solutions (containing from 
0°1 to 1% of reducing sugar) required to reduce 10 c.c. of Fehling’s 
solution. In the titration of Fehling’s solution with the sugar 
solution the end-point is found by filtering the solution after the 
bluish-green coloration has disappeared, acidifying the filtrate with 
acetic acid, and testing with potassium ferrocyanide solution. If a 
brown coloration is obtained, the titration is repeated, adding more 
of the sugar solution, until the filtered solution ceases to give a 
coloration with ferrocyanide. If the sugar solution contains nitro- 
genous substances the end-point is ascertained by acidifying the 
solution with acetic acid containing sodium chloride and adding a 
small quantity of potassium thiocyanate. The cuprous salt forms a 
precipitate, whilst any cupric salt remains in solution, and gives a 
coloration on the addition of ferrocyanide solution. In solutions 
containing from 0°01 to 0°1% of reducing sugar 10 mg. of sodium 
potassium tartrate should be added to the sugar solution in order 
to prevent the precipitation of cupric oxide from the Fehling’s 
solution. Iodometric estimation of the excess of cupric salt remain- 
ing after Fehling’s solution has been partly reduced by a sugar 
solution yields untrustworthy results owing to the action of oxidised 
sugar compounds on the liberated iodine. W. P. S. 


Comparative Action of Sucrose and Invert-sugar on 
the Cupropotassic Solution. L. Maquenne (Compt. rend., 1916, 
162, 145—149. Compare this vol., ii, 56).—A study of the varia- 
tion of the reducing powers of invert-sugar and sucrose with varia- 
tions in temperature and duration of heating. Starting from 70°, 
there is a very slight, steady rise in the reducing power of invert- 
sugar with rise in temperature, but for sucrose the increase is much 
more marked, particularly from 90° to 100°. Working with 
mixtures of these sugars the most satisfactory temperature is 70°, 
where, under the given conditions, the reducing power of invert- 
sugar is eight to ten thousand times greater than that of sucrose. 
For temperatures above 65° the time of heating has very little 
effect on the reducing power of invert-sugar, but in the case of 
sucrose the duration of heating has a very marked influence on the 
reducing power, which for temperatures in the neighbourhood of 
70° is almost exactly proportional to the time of heating. W. G. 


The Estimation of Reducing Sugars in the Presence of an 
Excess of Sucrose. L. Maquenne (Compt. rend., 1916, 162, 
207—213. Compare Saillard, this vol., ii, 55)—The author has 
studied the effect of temperature and duration of heating on the 
estimation, his conclusions being in agreement with those of Saillard 
(Joc. cit.). He has also examined the effect of varying the amount 
of sucrose present on the estimation of small quantities of reducing 
sugars. The results show that in the case of products poor in invert- 
sugar, 20 grams of sugar should be used when working with an 
external temperature of 65° or 100°, and 10 grams when working 
with boiling solutions, the total volumes of liquid used being 
42°5 c.c. and 36°2 c.c. respectively. The method of estimation 
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should be adapted to the case under examination, using the method 
based on the separation of the cuprous oxide for products rich in 
invert-sugar, and the thiosulphate method for products poor in 
invert-sugar. It is necessary to carry out the reduction as soon as 
possible after the sugar is dissolved, and to titrate immediately 
after the reduction and cooling. W. G. 


Use of Yeast for the Inversion of Sucrose and the Estima- 
tion of the Latter Polarimetrically or Chemically. H. PELier 
(Bull. Assoc. Chim. Sucr. Dist., 1915, 38, 29—30).—The addition 
of sodium salicylate prevents alcoholic fermentation when sucrose 
is inverted by yeast, and, since larger proportions of yeast may be 
used, the time required for the inversion is shortened. The results 
obtained in the estimation of sucrose in molasses when the sugar 
has been inverted with yeast treated with sodium salicylate agree 
with those found by the ordinary inversion method. W. P.S. 


Preparation of Very Active Salivylated Yeast for the 
Inversion of Sucrose. H. Petxer (Bull. Assoc. Chim. Sucr. Dist., 
1915, 38, 30—33).—Yeast is liquefied immediately when treated 
with 7% of its weight of sodium salicylate; the solution thus 
obtained retains its activity (inverting power on sucrose) for several 
months, and a quantity of it corresponding with 3 grams of yeast 


is capable of inverting 3°5 grams of sucrose within twenty -_ 
W. P. 8S. 


Use of Different Substances in the Preparation of Invertase 
Solution. Possible Sources of Error. H. Pewter (Bull. 
Assoc. Chim. Sucr. Dist., 1915, 33, 33—34).—Thymol, chloroform, 
and formaldehyde have been used in the preparation of invertase 
solution from brewers’ yeast ; whilst the former is optically inactive 
and does not reduce Fehling’s solution, the last two, in dilute 
solution, although optically inactive, reduce Fehling’s solution. An 
error may, therefore, be introduced in the estimation of the cupric- 
reducing power of sugar solutions to which invertase solution con- 
taining either of these substances has been added. Sodium sali- 
cylate is to be preferred to any of the above substances in the 
preparation of invertase solutions. WwW. PP. @. 


Estimation of Raffinose by Means of Different Yeasts. 
H. Peviet (Bull. Assoc. Chim. Sucr. Dist., 1915, 38, 41).—The 
different actions of top and bottom fermentation yeasts on raffinose 
noted by Hudson (A., 1914, i, 1147) have been investigated by 
the author and found to be as stated; the method of estimating 
raffinose described by Hudson and Harding (A., 1915, ii, 803) may 
be used for the analysis of molasses containing a small quantity of 
raffinose. It is mentioned that 1 gram of anhydrous raffinose, when 
inverted with hydrochloric acid, yields 0°765 gram of reducing 
sugar; inverted with top fermentation yeast it gives 0°745 gram, 
and with bottom fermentation yeast, 0°965 gram of reducing 
sugar, all expressed in terms of invert-sugar. W. P. S. 


ii. 158 ABSTRACTS UF CHEMICAL PAPERS. 


Detection of Smali Quantities of Oxalic Acid in Wine. 
Hans Kreis and W. I. Baraciotra (Chem. Zentr., 1915, ii, 
810—811; from Schweiz. A poth. Zeit., 1915, 58, 397—400).—Oxalic 
acid is added occasionally to wine to decrease the quantity of 
calcium salts present and to increase the “residual acidity”; even 
when the quantity of oxalic acid added is insufficient to precipitate 
the whole of the calcium a small quantity of oxalic acid remains 
in solution owing to the solubility of calcium oxalate in the presence 
of tartaric acid. To detect a small quantity of oxalic acid in wine, 
50 c.c. of the sample are heated to boiling, 3 c.c. of 5% calcium 
chloride solution are added, and the mixture is rendered ammonia- 
cal; acetic acid is now added to the hot solution until the latter 
is just acid in reaction (an excess of acid must be avoided), the 
mixture is cooled, submitted to centrifugal action, and the sediment 
examined under the microscope. Characteristic crystals of calcium 
oxalate will be observed if the wine contained as little as 0°02 gram 
of oxalic acid per litre. Still smaller quantities (0°01 gram per 
litre) of oxalic acid may be detected by treating 50 c.c. of the wine 
(cold) with 2°5 c.c. of 5% calcium chloride solution, 2°5 c.c. of 
acetic acid, and 5 c.c. of saturated sodium acetate solution. After 
twenty-four hours, the mixture is shaken in order to disturb the 
sediment of calcium oxalate (if present); the greater part of the 
precipitated calcium tartrate adheres to the bottom of the vessel. 
The liquid is now submitted to centrifugal action, the sediment 
transferred to a small, drawn-out tube, again submitted to centri- 
fugal action, and examined microscopically. The calcium oxalate 
contained in the cell tissue of grapes does not find its way into the 
must or wine. W. P. B. 


Acidimetric Estimation of Oxalic Acid, Using Methyl- 
orange as Indicator, and its Estimation by the Iodide-Iodate 
Method. G. Brununs (Zeitsch. anal. Chem., 1916, 55, 23—51).— 
Oxalic acid may be titrated accurately with alkali solutions, using 
methyl-orange as indicator, provided that an equivalent quantity of 
calcium chloride solution is added when the acid has been almost 
completely neutralised. Without the addition of calcium chloride 
the end-point of the titration is not sharp owing to the tendency 
of the added alkali to form hydrogen salts with the acid. The 
iodide—iodate method is not satisfactory when applied to oxalic 
acid ; the liberation of iodine is extremely slow towards the end of 
the reaction, and, if calcium chloride is added, the results obtained 
are slightly too low. WwW. P. &. 


Modification of the So-called Mohler’s Reaction for Benzoic 
Acid. J. Grossrietp (Chem. Zentr., 1915, ii, 1313—1314; from 
Zeitsch. Nahr. Genussm., 1915, 30, 271—273).—Von der Heide and 
Jacob’s method (A., 1910, ii, 359) of carrying out Mohler’s test 
(compare Robin, A., 1908, ii, 1078) is trustworthy but somewhat 
tedious, and the reduction of the dinitrobenzoic acid with ammon- 
ium sulphide has little advantage. The author modifies the method 
as follows: The dry alkali benzoate residue is mixed with 0°1 gram 
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of potassium nitrate and 1 c.c. of concentrated sulphuric acid, the 
mixture is heated for twenty minutes on a boiling water-bath, then 
cooled, diluted with 2 c.c. of water, again cooled, and treated with 
10 cc. of 15% ammonia and 2 c.c. of 2% hydroxylamine hydro- 
chloride solution. A red coloration develops more or less rapidly 
according to the amount of benzoic acid present; the coloration 
develops more quickly if the mixture is heated, and reaches its 
greatest intensity when the mixture is cooled. In the colorimetric 
estimation a standard iron solution (containing 1 mg. of Fe,O, per 
c.c.) mixed with thiocyanate solution may be used for the com- 
W. P. 8. 


parison. 


Analysis of Medicated Drinks. B. H. Sr. Joun (J. Soc. Chem. 
Ind., 1916, 35, 68—69; from J. Assoc. Off. Agric. Chem., 1915, 1, 
343—345).—The acidified sample is extracted with a mixture of 
chloroform and alcohol, and the acids present are transferred to 
aqueous solution by washing the extract with sodium carbonate 
solution. Caffeine if present is then estimated by evaporating the 
washed chloroform solution to dryness. In the sodium carbonate 
extract, salicylic acid is estimated by adding an excess of iodine, 
and after warming for an hour, collecting, and weighing the 
precipitate; its weight, multiplied by 0°4657, gives the amount 
of sodium salicylate present. ‘“Saccharin’”’ and benzoic acid, which 
are also present in the sodium carbonate extract, are estimated, 
the one by conversion into its silver salt and the other by steam 
distillation. Phosphoric acid is precipitated directly from the 
beverage as ammonium magnesium phosphate, which is converted 
into phosphomolybdate, and back again to ammonium magnesium 
phosphate, and weighed as pyrophosphate. Glycerol is estimated 
by the American official method for the estimation of this substance 
in wines, but since the residue of glycerol obtained may contain 
caffeine and other substances, it is oxidised with permanganate 
and the glycerol calculated from the amount of oxalic acid pro- 
duced. G. F. M. 


Melting Puiat of Salicylic Acid, and a Test for the Presence 
of p-Hydroxybenzoic Acid. Henry L. Smirn (Analyst, 1916, 41, 
3—5).—Salicylic acid prepared from different sources and dried 
over sulphuric acid under reduced pressure had m. p. 158°5°; 
p-hydroxybenzoic acid melted at 213°5°, the same melting point 
being obtained after crystallisation and drying over sulphuric acid. 
For the detection of »hydroxybenzoic acid in salicylic acid, the 
formation of basic calcium salicylate, which is less soluble than the 
calcium salt of »hydroxybenzoic acid, may be employed to concen- 
trate the latter acid. The salicylic acid to be tested is mixed 
with an excess of calcium hydroxide and water, evaporated to 
dryness, and the residue extracted with water. The aqueous 
extract is acidified, extracted with ether, and the ethereal extract 
evaporated. When an ethereal solution of this residue is allowed 
to evaporate on a microscope slide, the »hydroxybenzoic acid crys- 
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tallises in tufts which are quite different in appearance from the 
crystals of salicylic acid seen at the same time. W. P. S. 


New Reaction of Picric Acid and its Application. J. 
Castets (J. Pharm. Chim., 1916, [vii], 18, 46—49).—The reaction 
depends on the formation of 2-bromo-4 : 6-dinitrophenol and the red 
coloration which this substance gives with ammonia vapour or 
potassium cyanide. A solution containing picric acid is treated 
with bromine water, heated to boiling, cooled, and extracted with 
ether. The ethereal solution is separated and divided into two 
portions, one of which is evaporated, and the residue treated with 
ammonia vapour; a red coloration is obtained which is destroyed 
by an excess of ammonia or by the addition of water. The other 
portion is evaporated drop by drop on a piece of filter paper; a 
red coloration is obtained if the paper is then treated with 
ammonia vapour, or with a drop of potassium cyanide solution and 
again dried. For the detection of picric acid in urine 100 c.c. of 
the sample are acidified with 2 c.c. of hydrochloric acid, and 
extracted with chloroform. The chloroform solution is evaporated, 
the residue dissolved in water, treated with bromine, and the test 
carried out as described. In the case of beer, the liquid is evapor- 
ated, the residue treated with alcohol for twelve hours, the alcoholic 
solution then decanted, filtered, evaporated, the residue dissolved 
in water, the solution acidified, and treated as described for urine. 
The test will detect the presence of 5 mg. of picric acid per litre 
of urine. W. P.S. 


Estimation of Uric Acid in Blood. Cart Maase and Hermann 
Zonpek (Chem.. Zentr., 1915, ii, 858—859; from Miinch. med. 
Woch., 1915, 62, 1110—1111).—Five c.c. of the blood are boiled 
with the addition of 25 c.c. of V/100-acetic acid, the hot mixture 
is filtered, the coagulum is washed with 60 c.c. of boiling water 
containing 0°5 gram of sodium acetate, the filtrate is acidified with 
2°5 c.c. of 50% acetic acid, and evaporated to a volume of 6 c.c. 
This residual solution is neutralised with sodium carbonate solution, 
transferred to a flask, 2°5 c.c. of saturated sodium carbonate solution 
and 1 c.c. of Autenrieth’s phosphotungstic acid reagent are added, 
the mixture is diluted to 25 c.c., and, after ten minutes, the colora- 
tion is compared with a standard scale in the Autenrieth- -Konigs- 
berger colorimeter (A., 1910, ii, 910). To correct for the influence 
of other blood constituents (tyrosine and peptone) 0°5 mg. is 
deducted from the result obtained. W. P. S. 


Sensitive Metbod for the Examination of Oils. A. Mazzaron 
(Chem. Zentr., 1915, ii, 1316—1317 ; from Staz. sperim. agrar. ital., 
1915, 48, 583—594) —The method depends on the measurement 
of the quantity of sulphur dioxide evolved when an oil is treated 
with concentrated sulphuric acid. Twenty c.c. of the oil are placed 
in a flask connected with an absorption vessel containing a definite 
quantity of V/10-iodine solution and 5 cc. of sulphuric acid 
(D 1°8417) are added to the oil. A current of = is drawn 
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through the apparatus, the mixture in the flask is shaken for 
fifteen seconds, and the current of air continued until all the 
sulphur dioxide has been absorbed by the iodine; the excess of 
iodine is then titrated with thiosulphate solution. The reaction 
should be carried out at a temperature of 20°. The number of 
c.c. of V/10-iodine solution required to oxidise the sulphur dioxide 
evolved from 20 c.c. of an oil is termed the sulphur dioxide number 
of the oil. This number for various oils was found to be as 
follows: Olive oil, 2°4; sesame oil, 49°5; cottonseed oil, 137°5; 
maize oil, 65; soja-bean oil, 223; rape oil, 15; earthnut oil, 7. 
There does not appear to be any definite relation between the 
sulphur dioxide number and the sulphuric acid thermal number 
of the oils. w. F. & 


Estimation of Fat (in Animal Substances, etc.). Hertman 
RoseNTHAL and P. F. Trowsripce (J. Biol. Chem., 1915, 20, 
711—717).—Whilst Soxhlet’s method (simple extraction with ether) 
yields trustworthy results in the case of such substances as pork 
fat, where the fat is the only soluble substance present, it is not 
trustworthy for the estimation of fat in blood, liver, etc., and, for 
the latter purpose, the authors prefer the following modification 
of a method proposed by Liebermann and Szekely (A., 1898, ii, 
655). The sample (20 grams of blood or 10 grams of liver) is 
heated on a water-bath for two hours with 30 c.c. of 20% sodium 
hydroxide solution, the warm solution then transferred to a separ- 
ating funnel, acidified with 35 c.c. of 20% hydrochloric acid 
(D 1:1), cooled, and extracted with ether. The ethereal solutions 
ire evaporated, the residue is dissolved in about 25 c.c. of light 
petroleum (b. p. 30—50°), 15 c.c. of 95% alcohol are added, and the 
solution is titrated with V/20-alkali solution, using phenolphthalein 
as indicator. The result is calculated into neutral glyceride. The 
authors also prefer this method to that of Kumagawa and Suto (A., 
1908, ii, 331), as in the latter there seem to be many possibilities 
of error in the separation of the unsaponifiable substances. 


W. P. S. 


Estimation of Formaldehyde in the Presence of Acetone. 
J. Bors and H. Wryianp (Chem. Zentr., 1915, ii, 982—983; from 
Hyg. Rundschau, 1915, 25, 657—663).—A definite quantity of the 
formaldehyde solution containing acetone is treated in a stoppered 
flask with an excess of neutralised ammonium chloride solution; 
litmus solution is added, followed by an excess of W/1-sodium 
hydroxide solution, and, after one hour, the mixture is titrated 
with V/1l-acid. The reaction proceeds according to the equation: 
4NH,Cl+6CH,0 + 4NaOH=C,H,,.N, + 4NaCl+ 10H,0. 

W. P. S. 


Analysis of Vanillin. J. F. Sacuer (Chem. Zentr., 1915, ii, 
1027; from Deutsch. Parfumerie Zeit., 1915, 1, 187—188).—The 
method proposed depends on the fact that vanillin in alcoholic 
solution can be titrated with WV /10-sodium hydroxide solution, using 
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phenolphthalein as indicator; the end-point of the titration is 
sharp. The result of the titration will indicate whether or not 
small quantities of foreign substances are present. W. P.S. 


Significance of the Strophanthin Reaction which is Obtained 
by the Action of Sulphuric Acid on Stropbanthus Seeds. 
ALESSANDRO Batpont (Chem. Zentr., 1915, ii, 984—985; from 
Arch. Farmacol. sperim., 1915, 19, 511—528).—Fresh strophanthus 
seeds (St. Kombé) give a green coloration when treated with con- 
centrated sulphuric acid, but the reaction is not obtained with old 
seeds. In some cases where a reaction is not obtained with the 
concentrated acid a coloration is given when 80% acid is used; 
50% sulphuric acid never yields a reaction. Exposure of the seeds 
to sunlight causes a decrease in the intensity of the coloration. 
The substance in the seeds which gives the reaction can be extracted 
partly by means of ether or 95% alcohol, but not by light petroleum. 
Although the reaction will not distinguish between the various 
strophanthins, it is useful in conjunction with other tests. 


w. B. &. 


Estimation of Urea and Extractives in Urine by the 
Xanthhydrol Method. L. Marsrro (Chem. Zenir., 1915, ii, 984 ; 
from Arch. Farmacol. sperim., 1915, 19, 572—576).—A modifica- 
tion of this method (A., 1914, ii, 506, 593) is described. One c.c. of 
the urine is mixed with 9 c¢.c. of water and 20 c.c. of glacial acetic 
acid, and 5 c.c. of a 6% solution of xanthhydrol in glacial acetic 
acid are added in five equal portions at intervals of ten minutes. 
After one hour the precipitate is collected, washed with methyl 
alcohol, dried, and weighed ; its weight multiplied by 142°857 gives 
the quantity of urea per litre of the urine. The extractives may 
be estimated in the filtrate. W. P. &. 


Purification of the Residues of the Ether and Chloroform 
Extracts in the Forensic Detection of the Alkaloids. A. 
Carposo Pererra (Chem. Zeit., 1916, 40, 39).—The residues from 
the ethereal or chloroform extracts in forensic analysis may be 
completely freed from ptomaines by boiling the original tartaric 
acid extract, after extraction with ether, with a few c.c. of per- 
hydrol for a few minutes, and then proceeding with the analysis in 
the usual way. Strychnine, nicotine, and coniine are unaffected 
by this treatment, but morphine is converted into oxidation 


products. G. F. M. 


Estimation of Caffeine in Coffee. G. Fenpier and W. Sriser 
(Chem. Zentr., 1915, ii, 1315; from Zeitsch. Nahr. Genussm., 1915, 
30, 274—277. Compare A., 1914, ii, 757)—A method described 


by Burmann (A., 1910, ii, 465) was found to be untrustworthy. 
W. P. S. 


Detection of Safflower in Saffron. G. Vicart (Chem. Zentr., 
1915, ii, 1318; from Mfitt. Lebensmittelunters. Hyg., 1915, 6, 
195—197).—The phosphomolybdic acid test described by Verda (A., 
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1914, ii, 305) is useful for the detection of safflower (Carthamus 
tinctorius) in saffron; the latter gives a blue coloration, whilst 
safflower yields a red coloration. W. P.S. 


Distinction between Erythrosin and Rose-Bengal. Estima- 
tion of their Commercial Value. ALExaNnDRE Leys (Ann. Chim. 
anal., 1916, 21, 25—32).—Erythrosin, the sodium salt of tetra- 
iodofluorescein, contains 57°7% of iodine, and is free from chlorine ; 
its solutions are practically free from fluorescence. It is, however, 
rarely met with in a pure-state in commerce, a portion of the 
iodine being replaced by chlorine; these mixed halogen compounds 
may exhibit fluorescence, particularly when the halogens are 
attached to both the phthalic and resorcinol nuclei. Rose-bengal, 
the sodium salt of tetraiododichlorofluorescein, contains 53°53% of 
iodine and 7°48% of chlorine, and is less valuable than erythrosin. 
Estimations of the iodine and of the ratio of iodine to chlorine 
in a sample will give information as to whether it is pure erythrosin. 
The material should be extracted with alcohol to separate mineral 
substances, the alcoholic solution then evaporated, and the residue 
dried at 100°. A weighed portion of this residue is fused with a 
mixture of potassium hydroxide and sodium carbonate, cooled, dis- 
solved in water, and an aliquot portion of the solution titrated in 
the usual way with silver nitrate solution; the iodine is then 
estimated in another portion of the solution, the potassium nitrite 
method being used for the purpose. W. P. S. 


Simple Apparatus for the Estimation of Small Quantities of 
Albumin. Ricuarp Wess (Chem. Zentr., 1915, ii, 811—812; 
from Miinch. med. Woch., 1915, 62, 1010).—Five c.c. of phospho- 
tungstic acid reagent (phosphotungstic acid, 1°5 gram; hydrochloric 
acid, 5 c.c.; and 95% alcohol, 95 c.c.) are placed in a specially con- 
structed albuminometer, and filtered urine is added until a distinct 
turbidity is produced. The reagent will give a turbidity with as 
little as 0°0001 gram of albumin, and the quantity of urine added 
to produce a turbidity will, consequently, contain this amount of 
albumin. The apparatus is graduated so that the quantity of urine 
used may be noted. W. P. 8. 


Estimation of Albumin in Urine. W. Avurenriers and Friepa 
Mink (Chem. Zentr., 1915, ii, 1265; from Miinch. med. Woch., 
1915, 62, 1417—1421).—A colorimetric method, based on the 
biuret reaction, is described; the albumin is first precipitated by 
warming the urine with the addition of acetic acid. The Auten- 
rieth-Koenigsberger colorimeter (A., 1910, ii, 910) is used for 
comparing the colorations obtained. Ww. #.&. 


Rapid Methods for the Estimation of Albumin and Sugar 
in Urine. Emm Lenk (Chem. Zentr., 1915, ii, 1265; from 
Deutsch. med. Woch., 1915, 41, 1281).—For the estimation of 
albumin, the urine is diluted so that it contains not more than 
0°4% of albumin, and is filled into an Esbach tube up to the mark 
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U; Esbach’s reagent is then added up to the mark BR, a small 
quantity of powdered pumice-stone is introduced, the tube is closed, 
and inverted about ten times, but not shaken. The mixture 
becomes clear within two minutes, and the estimation can be com- 
pleted in ten minutes, Sugar is estimated by titration against 
Fehling’s solution, potassium ferrocyanide solution acidified with 
acetic acid being used as an external indicator in determining the 
end-point of the titration. W. P. G. 


Test for Urobilin in Urine and Faces. ApoLtr EDELMANN 
(Chem. Zentr., 1915, ii, 1059; from Wien. klin. Woch., 1915, 28, 
978—979).—The test depends on the formation of a red compound 
when urobilin is treated with mercuric chloride. Five c.c. of a 10% 
alcoholic mercuric chloride solution are added to 10 c.c. of the 
urine and the mixture is shaken with amyl alcohol; the amyl 
alcohol layer is then transferred to a test-tube and mixed with a 
few c.c. of clear, filtered, 10% alcoholic zinc chloride solution. If 
large quantities of urobilin are present, the amyl alcohol solution 
will exhibit a red colour, and a green fluorescence appears on the 
addition of the zinc chloride; with a small quantity of urobilin, the 
green fluorescence is seen only when a ray of light is projected 
through the clear liquid. The reaction is not affected by any of the 
other constituents of normal or pathological urine. For the detec- 
tion of urobilin in feces a few grams of the latter are mixed with 
a very small quantity of water, an excess of alcoholic mercuric 
chloride solution is added, the mixture filtered, and the filtrate is 
treated with a few c.c. of alcoholic zinc chloride solution; a green 
fluorescence is seen if urobilin is present. W. P. S. 


Detection of Bile in Soaps. fF. Sreimnirzer (Chem. Zentr., 
1915, ii, 810; from Chem. Rev. Fett. Harz-Ind., 1915, 22, 69—70). 
—Five grams of the soap are dissolved in hot water, the solution 
is filtered, and the filtrate treated with dilute sulphuric acid. After 
cooling, the cake of fatty acids is separated, dried between filter- 
paper, then heated at 70° in a test-tube with 10 c.c. of sulphuric 
acid (1:1), and the hot mixture treated with a few drops of 10% 
sucrose solution. If biliary acids are present, a red to violet-red 
coloration develops on keeping the mixture at 70° for a few 
minutes (Pettenkofer’s reaction). W. P.S. » 
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General and Physical Chemistry. 


Atomic Refraction of Phosphorus in Certain Organic Phos- 
phorus Compounds. A. E. Arsuzov and A. A. Ivanov (J. Russ. 
Phys. Chem. Soc., 1915, 47, 2015—2027).—The results obtained by 
Zecchini (A., 1893, ii, 353, 354; 1894, 1i, 221) and by Kovalevski 
(J. Russ. Phys. Chem. Soc., 1897, 29, 217) are discussed. In the 
authors’ measurements the index of refraction was determined at 
20° for the D, H., Hy, and H, lines, and the values of M(n?—1)/ 
D? (n?+ 2) calculated. The values of the atomic refraction of phos- 
phorus are given for the D line (1) according to Conradi; with the 
three compounds containing quinquevalent phosphorus the values 
are calculated also on the assumption that all the oxygen is singly 
linked to the phosphorus; (2) according to Traube. The results 
are as follows: 


Atomic refraction of 
phosphorus (D). 


M(n?—1) P + 
Compound, Line. D(n?+2) Conradi. Traube. 
42-78 
42-57 
P(OEY), 5:33 
43-79 
40-67 
40-50 
41-43 
31-75 


POH(OEt), ... a. 
32-35 


41-90 


PO(OEt), oe " 4-64 


42-66 


For the atomic refraction of phosphorus for the D line, calculated 
according to the Lorenz and Lorentz formula, Kovalevski (loc. cit.) 
found: from PCl,-OMe, 7°72; PCl,-OEt, 8°22; PCl,-OPr, 8-01; 
PCl,*O-C,H», 8°04; and PCl,-O-C;H,,, 7°60. The atomic refraction 
calculated from Zecchini’s results for a compound regarded by this 
author as P(OEt), is 2°97 ; according to Arbuzov’s results (A., 1907, 
i, 8, 174, 275), this compound is probably impure diethylphos- 
phorous acid, OH-P(OEt),, and recalculation of Zecchini’s result on 
this assumption gives the value 4°96 for the atomic refraction, this 
number agreeing well with the author’s value, 4°86. 

For the four compounds of the table given above, the authors 
have determined the values of D';”, the molecular volume, and the 
atomic volume of phosphorus according to Kopp’s data; the last of 
these magnitudes has the values 32°25, 26°55, 27°38, and 32°79 for 
P(OEt), POEt(OEt),, POH(OEt),, and PO(OEt), respectively 
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For the same four compounds, the ratio of the molecular volume to 
the molecular refraction for the D line has the values 4°77, 4°88, 
4°89, and 5°07, the mean being 4°9. Further, the ratios of (1) the 
molecular volumes, and (2) the molecular refractions are: for 
P(OEt),;/POEt(OEt),, (1) 1:03, (2) 1°05; for P(OEt),/ 

POH(Okt),, (1) 1°31, (2) 1°35; and for P(OEt);/ POOEt), 
(1) 0°96, (2) 1°02. The ratios 1:03 :1° 05, 1°31:1°35, and 0°96:1°0 


have the approximately equal values 0° 98, 0°97, and 0°94. 
Tt. H. P. 


The Neutral Atom and the Positive Ion as Carriers of the 
Band Spectrum and of the Series Spectrum of Hydrogen. 
J. Srark (Ann. Physik, 1916, [iv], 49, 179—200).—The conditions 
under which the many-lined (band) and the series spectra of 
hydrogen are emitted lead to the view that the series spectrum is 
emitted by positively charged hydrogen ions and the band spectrum 
by neutral hydrogen atoms. ‘lhe tact that the lines of the band 
spectrum show no appreciable canal ray Doppler effect affords evi- 
dence that high-speed neutral atoms are not present in any measur- 
able quantity in hydrogen canal rays. It is probable that these 


lines are emitted as a result of collisions with the canal rays. 
H. M. D. 


The Single-line Spectra of Magnesium and other Metals and 
their lonising Potentiais. J. C. McLennan (J. Franklin Inst., 
1916, 181, 191—207.* Compare A., 1915, ii, 657).—Previous experi- 
ments have shown that the vapours of mercury, cadmium, and zinc 
give rise to spectra which consist of a single line when the heated 
vapours are bombarded by electrons the energy of which lies within 
certain well-defined limits. It has now been tound that magnesium 
vapour behaves similarly, the wave-length of the single-line emission 
being A 2852°22. 

The wave-lengths of the single-lines in the emission spectra of 
mercury, cadmium, and zinc have been found to be identical with 
those of bands in the corresponding absorption spectra, and this 
relation is also shown by magnesium, the absorption spectrum of 
which contains bands at A 2852°22 and A 2073°36. Since these lines 
are the first members of Paschen’s combination series, v=2,p,—m,S 
and v=1°5,S—m,P respectively, it follows that the absorption 
spectrum of magnesium is analogous to the spectra of the vapours 
of mercury, cadmium, and zinc. 

On the assumption that this analogy extends to calcium, stron- 
tium,and barium and thallium, it is calculated that the single-line 
emission spectra, which would be emitted by these vapours when 
suitably bombarded by electrons, should have the wave-lengths 
A 4226°91, 14607°52, A5535°69, and A5350°65 respectively. 

According to Franck and Hertz (Ber. Deut. physikal. Ges., 1914, 
11, 512), the single-line frequency of mercury is identical with that 
calculated from the minimum ionising potential on the basis of the 
quantum theory. By the same method the author has calculated 
the minimvm ionising potentials of all the metals referred to above. 


* and Proc. Roy. Soc., 1916, [A], 92, 305—312. 
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It is considered, however, that this method of correlating single-line 
frequencies with minimum ionising potentials is difficult to reconcile 
with Bohr’s theory. H. M. D. 


A Comparison of the Arc and Spark Spectra of Nickel 
Produced under Pressure. E. G. Bitnam (Phil. Mag., 1916, [vi], 
31, 163—170).—According to Duffield (A., 1915, ii, 658), the dis- 
placements per atmosphere of reversed nickel lines are greater for 
the are spectrum than for the spark spectrum. In view of the 
fact that the pressure of 10 atmospheres which were employed in 
the author’s observations on the spark spectrum coincides with a 
region in which Duffield’s observations on the are spectrum show an 
abnormally high rate of shift per atmosphere, it has been con- 
sidered advisable to subject the data to a more rigorous comparison. 

The conclusion reached is that the behaviour of lines easily 
reversed, or tending towards reversal, is approximately the same 
for both are and spark lines. Differences are shown, on the other 
hand, by unreversed lines. This result is exactly the opposite of 
that reached by Duffield in his analysis of the data. H. M. D. 


The High Frequency Spectra of the Elements from Gold to 
Uranium. Manne SrecBaun and Ear Friman (Physikal. Zeitsch., 
1916, 17, 17—18*).—Measurements have been made of the wave- 
lengths of the stronger a-line in the X-ray spectra of the elements 
gold, mercury, thallium, lead, bismuth, thorium, and uranium. The 
relation between the atomic number and the square root of the 
frequency is found to be linear, as required by Moseley’s formula, 
if the atomic numbers assigned to thorium and uranium are 90 and 
92 respectively. H. M. D. 


Absorption Spectra of the Vapours of Inorganic Salts. 
E. J. Evans (Phil. Mag., 1916, [vi], 31, 55—62).—The examination 
of the absorption spectra of the vapours of ammonium chloride, 
mercuric and mercurous chloride, cadmium chloride, bromide, and 
iodide has shown that the vapours have no well-defined absorption 
lines or bands in the region A 2500 to 46700. With the possible 
exception of ammonium chloride, the salts show general selective 
absorption in the ultraviolet, which in the case of the cadmium ‘salts 
is greater for the iodide and bromide than for the chloride. 

H. M. D. 


The Rotation Dispersion of Hydrogen. Pavut Scuerrer 
(Physikal. Zeitsch., 1916, 17, 18—21).—A_ theoretical paper, in 
which it is shown that the observed rotation of the plane of polar- 
isation exhibited by hydrogen in a magnetic field can be calculated 
on the assumption that the changes produced in the interior of the 
atom by the application of the magnetic field are in accordance 
with the requirements of Newtonian mechanics. H. M. D. 


The Magnetic Rotation of the Plane of Polarisation in 
Titanium Tetrachloride. II. L. H. Srerrsema (Proc. K. Akad. 
Wetensch. Amsterdam, 1916, 18, 925—932. Compare A., 1915, ii, 


* and Phil. Mag., 1916, [vi], 31, 403—406. 
8—2 
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610).—The experimental observations on the magnetic rotatory 
dispersion of titanium tetrachloride are shown to be in agreement 
with the requirements of Lorentz’s theory. H. M. D. 


The Life of Radium. Eien Guepirscon (Amer. J. Sci., 1916, 
[iv], 41, 112—124).—Boltwood’s method of finding the period of 
radium, by separating the whole of the ionium present in a uranium 
mineral and determining the rate of growth of the radium from 
it in terms of the equilibrium amount of radium in the mineral, has 
been repeated. In the first placea solution more than six years old, 
prepared by Boltwood, was found to be generating radium at the 
same rate as it had done six years previously, showing that the rate 
of change of ionium is very small. Four minerals were used: 
(1) Uraninite, N. Carolina, containing 69°4% uranium, very pure 
and free from alteration products. (2) Cleveite, from Saetersdaien, 
Norway, containing 10% of rare earths. (3) Bréggerite, Raade, 
Norway; (4) the same, a very pure specimen. The ionium was 
removed from the solution by precipitating rare earths, mostly 
thorium, by oxalic acid in (1); by means of hydrofluoric acid 
in (2); by oxalic acid and thorium in (3); and by rare earths and 
hydrofluoric acid in (4). Several successive precipitations were 
employed, the final being kept separately as a test solution, so that 
if no radium were generated in it, all the ionium must have been 
removed in the previous precipitations. The values for the radio- 
active constant, A(year)-1, and for the half-period of radium from 
these four preparations are shown below: 

I. Il. III. IV. 
RH IG? .ccccocccscoccccosese 3°71 3-90 4-22 4-14 
Half period (years)...... 1865 1777 1642 1774 


The last two results are considered the most satisfactory, I being 
a preliminary test, and II being slightly uncertain on account of 
an accident. The mean of III and IV, 1660 years, agrees excel- 
lently with Rutherford’s value, 1690 years, deduced from his 
experiments with Geiger on the counting of the number of a-par- 
ticles emitted per second per gram of radium. F. 8. 


The Laws of Radioactive Transformation. <A. DEBIERNE 
(Ann. Physique, 1916, [ix], 4, 309—322).—The general equation of 
radioactive change, dng=A,n,dt —A,n.dt, where nm, and my are the 
numbers of atoms of any two successive products of radioactive 
constants A, and A,, and the usual resulting integrations are con- 
sidered from a fresh point of view, in which each atom is regarded 
as spending times, ¢,, t:, ts . . . in the successive forms A, B,C... 
A so-called “equation of destiny” is so obtained which permits 
the various problems of radioactive change to be treated generally 
in a simple manner. 


Considerations on the Mechanism of Radioactive Changes 
and the Constitution of Atoms. A. Drpierne (Ann. Physique, 
1916, [ix], 4, 323—345)—It is supposed that in each atom 
there exists an element of internal disorder. In the law of 
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a unimolecular chemical change, which is formally that of radio- 
active change, the element of disorder is sought in thermal agita- 
tion. In radioactive change there is supposed to be something 
analogous, in the interior of the atom, to the decoordinated motion 
of the molecules of a gas. This idea is discussed generally at con- 
F. 8. 


siderable length. 


The Distribution of the Active Deposit of Thorium in an 
Hlectric Field. G.H. Henprerson (Trans. Nova Scotian Inst. Sci., 
1914-1915, 14, 1—16).—A convenient form of apparatus for the 
investigation of the distribution of residual atoms in an electric 
field is described. Observations made with thorium in dry air 
show that the percentage cathode activity increases with the applied 

otential, the curve expressing the relation having a close resem- 
blance to the ionisation saturation curve. With an applied poten- 
tial of 12,000 volts the cathode activity is 100% within the limits of 
experimental error, and there is no evidence of the existence of 
neutral residual atoms. 

In ethyl ether vapour, on the other hand, the whole of the 
residual thorium atoms are initially uncharged. In mixtures of 
ether vapour and air the proportion of charged atoms depends 
on the composition of the gas. A similar variation is indicated 
by the results obtained in experiments with moist air. H. M. D. 


The Branching Point of the Thorium Series. Sranistaw 
Lorta (Physikal. Zeitsch., 1916, 17, 6—9).—The result of Barratt 
and Wood (A., 1914, ii, 606) puts in doubt the generally accepted 
scheme of disintegration of the thorium series and the position of 
the branching point, and their explanation and scheme are contrary 
to the Soddy-Russel-Fajans generalisation. The result has been 
confirmed, but the explanation has been shown to be untenable. 
A well-marked inflection in the curve connecting the volatility of 
thorium B+C with temperature occurs at 920°, when some 35% 
has been volatilised. An identical behaviour is shown, however, by 
the radium-C curve. Since here the proportion between the two 
branches is 0°03:99°97, it follows that the explanation advanced 
as to the inflection at 35% in the case of thorium, namely, that the 
number giving 35% of the a-rays of thorium-C is a distinct sub- 
stance, so that the branching must occur before its formation, does 
not explain the inflection. The cause of this is regarded as of 
chemical rather than radioactive origin, and possibly is due to the 
formation of several oxides of thorium-C, analogous to those of the 
isotope bismuth, only stable within certain ranges of bag ig 
There is a difference in the volatility curves, the same for both 
thorium and radium-C, according as the active deposit is obtained 
directly or by electrolysis, which may be due to formation of alloys 


with the supporting metal. This view is being further tested. 
F. 8. 


The Question of Isotopic Blements. II. K. Fasans (Physikal. 
Zeitsch., 1916, 17, 1—4).—The author now agrees with Hevesy 
and Paneth in their point of view as regards the potential of a 
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metal immersed in a solution of its isotope, but, regarding this as 
merely a special electrochemical problem, proceeds to criticise the 
general view of isotopes taken by these authors. The chief subject 
discussed is whether the interpretation of Hevesy and Paneth with 
regard to their electrochemical experiments is “new,” or differs 
merely as to expression from the practice, “as old as the estab- 
lishment of the existence of chemically inseparable elements,” of 
regarding 2 mixture of isotopes as one element, which has been 
repeatedly applied by the author in describing precipitation experi- 
ments. Only in the case of a metal immersed in a solution of its 
isotope have Hevesy and Paneth gone further than has been cus- 
tomary in regarding a mixture of elements as one element. Such a 
system, however, is thermodynamically indefinite, and the line of 
argument deduced from the application of Nernst’s formula can 
only be applied with caution. It is appropriate to designate the 
properties of isotopes, not as identical, but as equal, and there 
remains the important task of establishing the limits within which 
this equality holds. F. 8. 


The Question of Isotopic Elements. III. G. von Hevesy 
and F. Panetu (Physikal. Zeitsch., 1916, 17, 4—6).—With the 
admission by Fajans of the definiteness of the electrode potential 
measured by the authors, the only dispute as to facts vanishes. 
Soddy has not raised the question as to how a system will behave 
in which the isotopes are not mixed initially, and it was only after 
the authors had _ successfully isolated visible quantities of radium-D 
that such a case could be experimentally studied. This is an impor- 
tant supplementation, but no one but Fajans would be under the 
impression that the authors had ascribed Soddy’s fundamental idea 
of isotopy to themselves. Words such as “our mode of representa- 
tion’’ merely arise from the fact that Fajans had attacked, not 
Soddy, but the authors. The test now applied—measurement of 
the electrode potential between pure isotopes—enables chemical indi- 
viduality to be recognised in a much more lucid manner than in 
the case of the precipitations of mixtures of isotopes, which are 
subject to suspicion, owing to adsorption processes, and the authors’ 
results lead to the conclusion that radium-D and lead are actually 
“ practically identical in chemical properties.” The authors prefer 
their term “substitutional,” rather than “ identical” or “equal ” 
in the definition of isotopes, but to pursue the problem of definition 
further would be to cause the controversy to assume the aspect of a 
mere quibble. F. 8. 


Electrical Resistance of Some Rare Metals ; Therm >-electric 
Power and Rectifying Action of Germanium. Cart Benepicks 
(Intern. Zeitsch. Metallographie, 1916, 7, 225—-238).—A specimen 
of massive cerium, free from pores, is found to have a specific 
resistance of 78. Praseodymium and neodymium give the values 
88 and 79 respectively. The specific resistance of ruthenium is 
probably about 9, the actual value found being higher on account 
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of porosity. Uranium has a lower resistance than bismuth, but the 
metal is not readily obtained free from carbide. The specific 
resistance of germanium lies between the values for silicon and tin. 

Measurements of the thermoelectric power of germanium give 
as the value of the coefficient a against copper —380+40 microvolts 
per degree. Germanium has thus, next to silicon, the highest 
known thermoelectric force against copper. The fact that silicon 
occasionally gives positive values is attributed to allotropy, as 
grey tin is found to be positive, whilst ordinary tin is negative. 

Germanium, like silicon, exhibits a marked rectifying effect. The 
thermoelectric current passes much more readily in one direction 
than in the other, especially when the contact surface is fresh and 
the pressure light. This happens even when the point and plate 
in contact are of the same metal. The direction of the effect makes 
a purely thermoelectric explanation inapplicable. C. H. D. 


Contact Electricity of Solid Dielectrics against Conducting 
and Non-conducting Liquids. Atrrep CorHn and ~Joser 
FrankEN (Ann. Physik, 1915, [iv], 48, 1005—1033).—A method is 
described by means of which it has been found possible to measure 
electrostatically the charge which solid dielectrics acquire when 
brought into contact with aqueous solutions. The contact electrical 
effect increases with time, but reproducible end-values are readily 
obtained. 

Solid paraffin was employed as dielectric substance, and the influ- 
ence of electrolytes and non-lectrolytes on the contact effect was 
examined. The influence of electrolytes on the charge acquired 
by the dielectric is similar to that which has been previously found 
in experiments with gases bubbled through the aqueous solutions, 
but in the case of paraffin the electrolyte concentrations required 
for a given reduction in the magnitude of the contact effect are 
much greater than in the case of gases. This parallelism shows 
itself in the much greater influence of the hydrogen ion as compared 
with other ions. In all the experiments with acids, it was found 
possible to bring about a reversal of sign of the contact effect by 
increasing the concentration of the solutions. The difference in 
behaviour between acids and neutral salts is also shown in the 
temperature-coefficient of the contact effect in that temperature 
has little influence in the case of neutral salts and alkalis, whereas 
the influence of acids increases rapidly with rise of temperature. 
Non-electrolytes in dilute solution have no appreciable influence on 
the contact effect, a result which was also obtained in experiments 
with gases. H. M. D. 


The Hlectrical Resistance of Acetic Acid in the Solid and 
Liquid Phases. J.H. L. Jonnsrone (Trans. Nova Scotian Inst. Sci., 
1912-1913, 13, 191—208).—The influence of temperature on the 
electrical resistance of acetic acid has been examined over the range 
—80° to 27°, and the influence of small quantities of water on the 
resistance determined. 

The acetic acid was prepared by fractional freezing of a sample 
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which contained 99°55% of acetic acid, but it is not claimed that 
water was completely eliminated by this treatment. The presence 
of water is indicated by the fact that a sharp change in the resist- 
ance was observed at the eutectic temperature (—26°55°) as well as 
at the melting —_ of the acid. For a particular sample of acid 
the resistance changed suddenly from 10” below to 8°8 x 108 above 
the eutectic temperature, and from 1°27 x 10° below to 3°52 x 107 
above the m. p. The variation of the resistance in the interval 
between the eutectic temperature and the m. p. is anomalous, but 
can be explained in terms of the changing concentration of the 
liquid phase which is present. The conductivity of the acid in this 
region is due almost entirely to the presence of traces of water. 
H. M. D. 


Galvanic “ Exaltation” of Metals by Alcohol. Cu. M. van 
DEVENTER (Chem. Weekblad, 1916, 18, 173—183).—A further con- 
tribution to the author’s theory of the leaking insulator. A. J. W. 


New Thermoelectric Method for the Study of Allotropy 
of Iron or Other Metals. C. Benepicks (Compt. rend., 1916, 
162, 297—299. Compare J. Jron Steel Inst., 1914, 1, 434).—The 
metal was examined in the form of a fine wire, which was drawn at 
a constant velocity of 1°6 mm. per second through a small electric 
furnace maintained at a constant temperature, measured by a 
Le Chatelier couple. Measurements were made of the 2#.M.F. 
developed at different temperatures. The curve for the sample of 
iron examined, which was remarkably pure, showed a marked dis- 
continuity corresponding with the point A;, but for the point A, 
no discontinuity was found. The curves obtained for this effect 
resemble the dilatation curves. W. G. 


Magneto-chemical Hffect. <A. N. Scntscnuxarev (J. Russ. 
Phys. Chem. Soc., 1915, 47, 1644—1668).—The author assumes 
that the process of chemical combination or, in general, of the 
mutual action between two impinging molecules is equivalent to an 
electric discharge, so that the medium in which such chemical 
process takes place will represent a collection of such discharges 
proceeding in all possible directions. In a magnetic field there 
should be an increase in the number of discharges perpendicular to 
the lines of the field and, therefore, a temporary difference of 
potential in the same direction. In a vessel situate in a magnetic 
field were arranged, parallel to the lines of the field, two similar 
pieces of platinum foil perfectly identical as regards electromotive 
force. When these plates were connected through a galvanometer and 
the vessel was charged with ferric chloride solution, no deflection 
was observed, but addition of potassium iodide to the liquid caused 
an immediate deflection. This phenomenon of chemical polarisation 
accompanies many other, and possibly all, reactions. As a rule, the 
smaller of the platinum plates becomes negatively, and the larger 
positively, electrified. With one and the same pair of platinum 
plates, the deflection gradually diminishes, owing to their exhaus- 
tion, but the latter effect may be reduced by occasional immersion 
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of the plates in concentrated hydrochloric acid. Thus, the initial 
magnitude of the current of chemical polarisation varies, but in 
every case the current exhibits a very gradual diminution, which 
probably extends over the whole time occupied by the reaction. 

The existence of the current of magnetic polarisation referred to 
above has been actually observed (1) with reactions proceeding 
freely, and (2) with reactions taking place at electrodes during 
electrolysis. The results obtained appear to indicate a connection. 
between this magnetic effect and diminution in valency. The 
magnetic effect is, indeed, observed only with reactions in which 
there takes place a lowering of the valency of one of the reacting 
ions, such as occurs in the reactions between ferric.chloride and 
potassium iodide, chromium trioxide and hydriodic acid, and vana- 
dium tetrachloride and potassium iodide. If, however, the libera- 
tion of iodine takes place, not on account of the depression of the 
valency of one of the reacting ions, but on account of the decom- 
position of a complex ion or a non-ionised complex, or if the 
diminished valency of one of the reacting ions is compensated by 
increased valency of another, as in the reaction 2FeCl,+SnCl,, no 
magnetic effect is observed. 

Examination of a number of cases in which the magnetic effect 
accompanies electrodic changes leads to the following conclusions : 
Complex ions which, on separation, react only with water, such as 
OH, NO,, SO;, CH,*CO,, CN, S,O,, ClO,, give no magnetic effect, 
but when ions, for instance, SQ,, separating from an -ous salt, unite 
immediately with the dissolved salt forming an -ic salt, a marked 
magnetic effect is observed. Zn"* and Fe” give no magnetic effect, 
but Fe°** gives a very strong effect, which changes its sign. With 
rare exceptions, the sign of the magnetic effect is constant for a 
given reaction or for the separation of a given ion. It appears 
strange that Ca°* gives no effect, whereas with Mg” the effect is 
very marked. Particularly intense magnetic effects are given by 
reactions accompanied by separation of ions of the halogens; with 
bromine and iodine an almost constant negative effect is observed 
with a normal field, and this is also the case with the separation of 
chlorine ions from a whole series of salts, although with another 
series of chlorides a marked positive effect is observed. No effect is 
produced in cases where the liberated chlorine undergoes immediate 
combination; this is the case, for instance, with the reaction 
SnCl, + Cl,=SnCl,, or when a small proportion of allyl alcohol is 
added to a solution of barium chloride, T. H. P. 


Thermal Expansion and Compressibility of Liquids at Low 
Temperatures. W. Seitz, H. Atrerrnum, and G. Lecuner (Ann, 
Physik, 1916, [iv], 49, 85—-92).—In the expectation that the pro- 
perties of liquids would show a tendency to approximate at low 
temperatures to those characteristic of solids, measurements have 
been made of the change of the specific volume of a number of 
liquids of low freezing point. For isopentane and ethyl ether the 
coefficient of thermal expansion diminishes with falling temperature 
down to —120°, the lowest temperature at which observations were 
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made. For methyl alcohol and ethyl alcohol the coefficient decreases 
at first, attains a minimum at about —40°, and at lower tempera- 
tures increases. Carbon disulphide was found to behave similarly, 
the minimum in this case corresponding with a temperature between 
—70° and —80°. H. M. D. 


Thermal Expansion aud Compressibility of Liquids at Low 
Temperatures. W. Seirz and G. Lecnner (Ann. Physik., 1916, 
[iv], 49, 93—115. Compare preceding abstract)—The compressi- 
bility of isopentane, ethyl ether, methy! alcohol, ethyl alcohol, and 
carbon disu'phide has been determined at temperatures between 
0° and —110° and at pressures up to 1000 atmospheres. As the 
pressure increases, the tendency of the coefficient of expansion to 
increase with falling temperature becomes much more marked than 
at atmospheric pressure. H. M. D. 


[Determination of the Velocity of Sound in Gases.] C. 
Diererici (Ann. Physik, 1915, |iv], 48, 1122—1124).—A reply to 
Schweikert’s criticism (this vol., ii, 79) of the results obtained in 
previous measurements of the velocity of sound in gases. The 
results in question are shown to be in good agreement with Schwei- 
kert’s own data, H. M. D. 


A Criticism of van der Waals’s Equation and Some New 
Equations Derived Therefrom. James Kam (Phil. Mag., 1916, 
[vi], $1, 22—36).—From a consideration of the influence of a and 
6 on the pressure-volume relations the author arrives at the formula 
P+a/(V+6)?=RT/V as an alternative to the van der Waals’s 
equation. According to this formula, an actual gas of density 
1/(V +6) exerts the same pressure as an ideal gas of density 1/V. 
The analysis of the formula leads to the conclusion that the density 
in the critical condition is for all substances two-thirds of the 
density of an ideal gas which at the same volume exerts a pressure 
equal to the critical p:essure at the critical temperature. 

If the internal pressure is denoted by P, so that the total pressure 
a=P+P,, then it is shown that the critical values of P and /, are 
equal, or ?,=P,,, and further that P,=RT,/2V, and 7,=R1,/V,, 
according to which the ideal gas law is applicable to the critical 
condition. Experimental data in support of the validity of this 
relation are cited. 

The equality of P, and P,, is supposed to be connected with the 
disappearance of the surface tension and of the latent heat of 
vaporisation at the critical point. When this equality obtains the 
cohesive forces are exactly counterbalanced by the thermic pressure, 
and the transference of a molecule from the interior of the liquid 
to the space above it requires no expenditure of energy. 

H. M. D. 


The Variation of Surface Tension with Temperature. 
ALLAN Ferouson (Phil. Mag., 1916, [vi], 31, 37—47).—It is shown 
that the variation of the surface tension of liquids with temperature 
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can be represented by the equation 7=7)(1—60@)", in which 7 is 
the surface tension at temperature @, 7’) the tension at 0°, and b 
and » are constants characteristic of the substance. Since 7'=0 at 
the critical temperature @,, it follows that 6,=1/b. The critical 
temperatures calculated in this way are found to be in close agree- 
ment with the observed values for some fourteen non-associated 
liquids which have been examined. The value of 6 varies from 
0°002793 for chlorobenzene to 0°005155 for ethyl ether, but varies 
very little from the mean value of 1°210. This mean value may be 
employed generally without seriously detracting from the accuracy 
of the formula. 

In the group of esters R-CO,R,, the value of 6 diminishes with 
increase of R or R,, and is greater for an iso-compound than for the 
corresponding normal ester. Moreover, R and R, cannot be inter- 
changed without alteration in b, and this has the greater value 
when the more complex radicle is associated with the carbonyl group. 
In esters of the series R-CO,Me, the value of } is apparently con- 
nected with the boiling point, 6, of the ester as expressed by the 
equation 6 =c¢/(d—n)@—273c, in which ¢ and d are constants and 
n is the number of carbon atoms in R. 

The empirical relations connecting the temperature-coefficient of 
the surface tension of a liquid with its critical temperature, which 
have been pointed out by Walden (A., 1909, ii, 122), are discussed 
in relation to the author’s formula. H. M. D. 


Thermodynamics and Fractional Distillation. E. CHenarp 
(Bull. Assoc. chim. Sucr. Dist., 1916, 38, 47—55).—A discussion of 
the influence of various factors on the separation of the components 
of binary liquid mixtures by fractional distillation, with special 
reference to mixtures of ethyl alcohol and water. It is pointed out 
that the rate of flow of the vapour and the difference in density of 
the components exert an influence on the fractionation which is of 
practical importance, and may lead to results which are quite 
different from those anticipated from a consideration of the thermo- 
dynamic equilibrium between the liquid and vapour phases. 

For the construction of improved forms of distillation apparatus 
it is shown that the design must be such as to permit of free passage 
of the vapour and rapid removal of the condensed liquid. The frac- 
tionating column should be disposed horizontally or nearly so, and 
the number of fractionating elements should be considerable. 

Actual experiments with apparatus constructed on these lines 
have shown that much better results can be obtained than by the 
use of apparatus of the usual type. H. M. D. 


Heats of Formation of Additive Organic Compounds. IV. 
Picrates. B. L. Vanzerti end V. Gazzapin (Atti R. Accad. Lincei, 
1915, [v], 24, ii, 527—532; Gazzetta, 1916, 46, i, 145—151. Com- 
pare A., 1913, ii, 296).—The heats of formation of the picrates of 
certain bases of the pyridine group, now given, indicate clearly the 
differences existing between compounds of picric acid with tertiary 
amines, such as pyridine and quinoline, and those of the same acid 
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with the corresponding hydrogenated, secondary bases, in which 
the nitrogen-containing group has lost completely the aromatic char- 
acter. The following are the mean molecular heats obtained, in 
large calories: pyridine picrate (m. p. 164°), 13°84; piperidine 
picrate (m. p. 151—152°), 20°56; quinoline picrate (m. p- 204°), 
13°2; tetrahydroquinoline picrate (m. p. 141°5°), 9°9. T. H. P. 


Physico-chemical Force of Attraction. II. N. A. Ko.osovsx1 
(J. Russ. Phys. Chem. Soc., 1915, 47, 2035—2037).—Reply to Gur- 
vitsch (A., 1915, ii, 747). T. H. P. 


The Law of Solubility. Henry Le Cuarevizer (Compt. rend., 
1916, 162, 245—246).—A reply to Colson (compare this vol., ii, 
129). W. G. 


Ultramicroscopy of Crystallisation Phenomena. I. P. P. 
von WeErmaRN (J. Russ. Phys. Chem. Soc., 1915, 47, 2140—2163).— 
After discussing the capacity of highly disperse particles for vec- 
torial growth, etc., experiments are described on the formation and 
disaggregation with the disperse particles of skeletons of sodium 
chloride in silicic acid gels. From the results obtained under 
different experimental conditions and the microscopic and ultra- 
microscopic appearance of the crystalline systems obtained, a 
number of general conclusions are drawn. Crystalline skeletons and 
dendritic growths, resulting from the prevention of regular crystal- 
line development by marked initial supersaturation or obtained in 
a disperse medium, may be regarded as coalitions of disperse par- 
ticles, which are to some extent irregularly orientated to one 
another. These crystalline systems, in consequence of the great 
development of their external and internal surfaces, the latter the 
result of rupture of the crystalline homogeneity, exhibit instability 
and break down into disperse particles of a different degree of 
dispersion ; this disaggregation is accelerated by small oscillations 
of the temperature. The disperse systems thus formed undergo 
gradual diminution of their dispersion, and the disperse particles 
then tend to consume one another and thus yield crystals with com- 
plete outlines. The capacity for vectorial growth shown by large 
crystals is inherent in particles of all degrees of dispersion, includ- 
ing those at the extreme limit of ultramicroscopic vision. Precipi- 
tates formed by the disaggregation of dendritic systems and consist- 
ing of particles which do not reveal their crystalline form when 
examined ultramicroscopically, are still undoubtedly crystalline. 
When dissolved, these crystalline formations, characterised by 
marked development of their external and internal surfaces or by 
rupture of the crystalline homogeneity, undergo disruption into 
disperse particles, this process preceding solution. T. H. P. 


Materials for Experimental Dispersoidology. I. Prepara- 
tion of any Substance in any Degree of Dispersion. P. P. von 
Wermarn (J. Russ. Phys. Chem. Soc., 1915, 47, 2183—2139).—The 
author discusses the colloidal condition as a general property of 
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matter (compare A., 1910, ii, 940), and describes again the experi- 
ments with sodium chloride (A., 1913, ii, 31). Further results are 
given in succeeding papers. T. H. P. 


Materials for Experimental Dispersoidology. II. Gels and 
the Process of Gelatinisation. P. P. von Werimarn (J. Russ. 
Phys. Chem. Soc., 1915, 47, 2163—2176).—When a gel is formed 
by the more or less uniform gelatinisation of a liquid throughout 
its entire mass the author terms it reticulated, and when the gela- 
tinisation takes place at definite surfaces within the liquid, coarsely- 
cellular. A gel of the latter type is obtained, for instance, when 
saturated aqueous barium thiocyanate is added to saturated man- 
ganous sulphate solution, every drop or stream of the added liquid 
becoming coated with a transparent membrane of gel. Systems 
analogous to coarsely-cellular gels are obtainable with ice by pouring 
drops of water into alcohol cooled in a mixture of carbon dioxide 
and ether or in liquid air; it is difficult to fix the gelatinous form 
of the ice membranes for any length of time, but the structure of 
these membranes may be examined microscopically and ultramicro- 
scopically, and is found to be identical with that of gelatinous mem- 
branes of barium sulphate. The formation of membranes in this 
case is due to the fact that at such low temperatures the water is 
able to diffuse scarcely at all into the alcohol, and is almost instan- 
taneously solidified in a highly disperse state. Reticulated gels of 
ice are obtainable particularly easily near the eutectic point of the 
water—alcohol system. Membranes of coarsely-cellular gels are 
closely comparable with sections of corresponding thickness of reticu- 
lated gels cut by means of a microtome. Many observations confirm 
the view that the process of gelatinisation and the formation of 
distinctly microcrystalline precipitates are essentially identical, and 
differ only in degree. 

The swelling, spontaneous dispersoid solution, and gelatinisation 
of sodium oleate in toluene, xylene, and benzene have been investi- 
gated, the observations made being in complete agreement with 
those of the same processes with barium sulphate, gelatin, alumin- 
ium hydroxide, etc., confirming the conclusion that a gel is a 
sponge composed of highly disperse, crystalline granules soaked in 
dispersive medium. z. . FP. 


Materials for Experimental Dispersoidology. IV. Disperse 
Systems of Cupric Chloride in Benzene. P. P. von Wermmarn 
and I. B. Kacan (J. Russ. Phys. Chem. Soc., 1915, 47, 
2215—-2251).—-The conditions of formation and certain properties of 
the following disperse systems have been investigated: With the 
liquid disperse phase, zH,O+ yHCl1; with the solid disperse phase, 
CuCl, ; with the solid disperse phase, CuCl, + yCuCl,,2H,O; with 
the solid disperse phase, CuCl,,2H,O, this being the first example 
found of a typical crystallo-hydrate in the disperse state; with the 
solid disperse phase, CuCl,,2H.O, and the complex liquid disperse 
phase (xH,0+yHCl+2CuCl,) and (cH,O+yHCl); with the solid 
disperse phase, (xCuCl,+y copper oleate); with the solid disperse 
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phase, (zCuCl,,2H,O0+y copper oleate). Confirmation is obtained 
of the theory according to which, in a medium either almost com- 
pletely passive or very active, the stability of dispersoid solutions 
is small. The colour of dispersoid solutions is nearly identical with 
that of true solutions and that of coarse disperse phases, but is less 
intense than the latter, and, with a sufficiently high degree of 
dispersion, is turbid; it is hence possible to judge by the colour of 
the course of chemical and physical transformations of disperse 
phases. T. H. P. 


Nature of the Elastic and Plastic Conditions of Matter. 
I. I. Ostromisstensx1 (J. Russ. Phys. Chem. Soc., 1915, 47, 
1995—2014).—The two new constants for colloids, namely, the 
elasticity point and the fatal temperature (this vol., i, 54, 55), 
permit of the characterisation of two new states of aggregation of 
matter: (1) the plastic state, in which a substance exists in the 
interval of temperature between the elasticity and fatal points, 
and (2) the elastic state, corresponding with the interval between 
the elasticity point and the melting point. The supposition that 
these states of aggregation are properties of all colloids is confirmed 
experimentally, and since the colloidal condition is common to all 
forms of matter, the elastic and plastic states are general forms of 
aggregation. The normal course of the changes in the condition of 
aggregation is expressed by the scheme: solid — plastic — 
elastic — liquid — gas. Many substances follow exactly this 
scheme of transformations before reaching the temperatures at 
which their molecules undergo decomposition, but others melt with 
previous conversion into only one of these intermediate states or into 
neither of them. Such substances correspond with the following in- 
complete schemes: solid = plastic — liquid, solid — elastic — 
liquid, or solid — liquid, and cannot be obtained in the plastic or 
elastic condition by simple change of temperature. 

The methods available for obtaining matter in the plastic or the 
elastic state are as follows: (1) By change of temperature. Various 
individual compounds and mixtures, such as caoutchouc and some 
of its homologues, polymeric acrylic esters, factis, gels of gelatin, 
etc., exist in the elastic condition at the ordinary temperature, and 
others, such as guttapercha, camphor, copper oleate, paraffin wax, 
ozokerite, etc., in the plastic state. The transformation from the 
elastic to the plastic state is always realisable, since it accompanies 
lowering of temperature, but that from the plastic to the elastic 
condition, by rise of temperature, does not always occur, since 
fusion or decomposition may take place before the elasticity point is 
reached. In such cases one of the two following methods must be 
employed. (2) By introduction of a foreign liquid. This liquid 
must be able to act as a medium in which the given colloid either 
dissolves or swells, the process of solution being intimately con- 
nected with the plastic condition of matter and that of swelling 
with the elastic state. Solids which neither dissolve nor swell in 
liquid media cannot be obtained in either the elastic or plastic state 
by this method. For example, caouprene chloride readily swells in 
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carbon disulphide at the ordinary temperature, giving an elastic 
substance possessing all the properties of natural caoutchouc, but 
exhibiting instability owing to the ease with which the carbon 
disulphide is lost. Again, the compound of isoprene with sulphur 
dioxide, (SO)mn(C;Hg)s, is a typical solid, with a fatal temperature 
above the ordinary temperature; when heated, it is converted first 
into the plastic condition and then approximately into the elastic 
form, but at this point decomposition begins. If, however, this 
compound is precipitated by alcohol from its solution in hot aniline, 
it yields the complex n(C;Hg)g,(SO.)m + ~NH.Ph + qEt-OH, which 
at the ordinary temperature exhibits, qualitatively and quantita- 
tively, the association of elastic properties of ordinary caoutchouc, 
its elasticity point being below 0°. (3) By supercooling liquid 
masses. By rapid and intense supercooling, for instance, to — 100°, 
a liquid or fused solid may be obtained in an elastic or plastic modi- 
fication at a temperature corresponding normally with the solid 
form alone. This method is generally known, and is used princi- 
pally for obtaining substances in amorphous, solid, vitreous modi- 
fications ; the plastic and elastic states represent intermediate stages. 
Thus, by rapid and profound cooling, water is obtained first in the 
elastic, then in the plastic, and finally in the vitreous modification, 
and similar behaviour is shown by almost all liquids. 

Substances in the plastic or elastic condition are not to be 
regarded as mere mechanical mixtures of a solid and a liquid, 
although their peculiar properties are due to mutual action of a 
solid and liquid. When a liquid or fused substance is rapidly and 
intensely cooled, the low temperature causes reduction in the 
velocity with which its solid phase appears, so that part of the 
substance retains its liquid consistency; into this portion the 
nascent solidified part swells, the elastic or plastic modification being 
thus obtained at temperatures corresponding normally with the 
solid phase. The following nrinciples are deduced: (1) The trans- 
formation of a solid into a liquid usually commences considerably 
helow its meltine point. (2) Every given temnerature of a sub- 
stance corresponds with a definite, stable equilibrium between its 
solid and liquid phases. With this eauilibrium there corresnonds, 
with anv substance, a definite association of elastic or plastic pro- 
nerties ; in particular, for a certain temperature interval the propor- 
tion of one of the nhases may he zero. 

A colloidal solution of a solid substance containing the latter 
partly in the solid state should. when heated, hehave in a definite 
manner, indenendentlv of the nature of the solvent. Since. also, 
with everv temverature there corresponds a definite eauilibrium 
hetween the solid and liquid nhases. the solid will be converted 
snecessivelv into the plastic. elastic. and liquid states, indenendentlv 
of the condition of saeerecation of the surrounding medium; this 
nrocess should. therefore. take place both in a easeous medium and 
in colloidal solution. Tt has been already found that the elasticit~ 
noint and the fatal temnerature may be determined hy means of 
either the suhstance in the free state or its colloidal solution. The 
melting points of colloidal substances are also measurable in an 
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analogous manner, that is, by the change in direction of the curves 
expressing the dependence of physical properties on the temperature 
(this vol., i, 55). The temperature thus determined would corre- 
spond with the disappearance of the solid phase in the given 
colloidal solution, and in reality it may be accompanied by either 
(1) separation of the solution into two layers, or (2) its conversion 
into a molecular disperse solution, or (3) the formation of a colloidal 
solution of a liquid in the same solvent. Tt. H. P. 


Non-, Uni-, and Bi-variant Equilibria. 1V. F. A. H. Scureine- 
maKERS (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 
1018—1025. Compare this vol., ii, 19)—A further consideration of 
types of equilibrium in heterogeneous systems, with special refer- 
ence to the general case of a system of nm components. The n+2 
equations, which are required to define the univariant equilibria, 
are not independent of one another. Two of these equations only 
are required for the determination of the remainder. H. M. D. 


Non-, Uni-, and Bi-variant Equilibria. V. F. A. H. Scurerne- 
MAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 
1026—1037. Compare preceding abstract).—It is shown that the 
different types of pressure-temperature diagram corresponding with 
any system of n components may be deduced without a knowledge 
of the concentration diagram or the composition of the phases. 

H. M. D. 


Determinations in the System Lead Sulpbate, Sulphuric 
Acid, and Water. A. D. Donk (Chem. Weekblad., 1916, 13, 
92—97).—An application of Schreinemakers’s graphic method to 
mixtures of lead sulphate and dilute sulphuric acid. A. J. W. 


Swelling of Hides in Presence of Hydrogen Ions. G. 
Povarnin (J. Russ. Phys. Chem. Soc., 1915, 47, 2064—2073).—The 
work of other investigators, notably Paessler and Appelius (Gerber- 
Zeit., 1902, 45), in this direction is discussed. The velocity with 
which hide-material swells in pure water is expressed by the equa- 
tion log [df /(M — Q)]=0°4343%,¢ (1), and the swelling in presence 
of acid depends on the following considerations: (a) The velocity 
of swelling is directly proportional to the velocity of the acid ions 
in penetrating the membrane (hide), and this velocity is propor- 
tional to /¢t, as was shown by Morse and Pierce (A., 1904, ii, 14) 
for gelatin; in absence of acid, the swelling is proportional to the 
velocity with which the ions of water pass through the membrane, 
that is, to ¢. (6) The rate of swelling is inversely proportional to 
the quantity of the hide-material dissolving at the surface of 
contact of hide and liquid, and, since this swelling is directly pro- 
portional to the time, the rate of swelling is inversely proportional 
to t. (c) The maximum swelling, M, for a given acid is equal to 
some constant maximum, M,, multiplied by kp, which is a coefficient 
varying with the nature of the acid; it may be assumed that k, of 
equation (1) is in general equal to some magnitude, k/2. (d) The 
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rate of swelling is proportional to the index of basicity, n, of the 
acid, if the latter is completely dissociated, and in general it should 
be proportional to the number of free hydrogen ions in the solution 
of the given acid. On these theoretical foundations the equation 
log [M / (MZ —Q)|=0°4343nk/t is constructed. It is found that 
Paessler and Appelius’s results for five acids at concentrations of 
0°1—0°6% are expressed satisfactorily by this equation, 0°4343k 
having the value 0°274, whilst m is equal to 1 or, with strongly 
dissociated dibasic acids, 2; M is a variable magnitude depending 
on the character and concentration of the acid. T. H. P. 


Interaction of Benzoyl Chloride and m-Xylene in Presence 
of Haloids of Various Metals of the Second Group. B. N. 
MeENSCHUTKIN (J. Russ. Phys. Chem. Soc., 1915, 47, 1853—1884).— 
_By absorption of the hydrogen chloride liberated in potassium 
hydroxide solution, the author has measured the velocity of the 
reaction Ph*COC1+ m-C,H,Me, = C,H,Me,Bz+ HCl at 158° in pres- 
ence of varying proportions of haloids of metals of group II. The 
following considerations have a bearing on the results obtained. 
When antimony trichloride or tribromide is present (compare A., 
1914, i, 188, 673), this forms a molecular compound with the 
aromatic hydrocarbon readily soluble in the latter, so that the 
reaction with the chloroanhydride proceeds in a perfectly homo- 
geneous medium. The halogen salts now investigated, with the 
possible exception of those of zinc and mercury, are quite insoluble 
in either benzoyl chloride or m-xylene or in mixtures of the two, 
and, as far as can be seen, enter into reaction with neither of the 
reacting compounds; in these cases, then, the media are hetero- 
geneous. Further, although most of the salts are kept thoroughly 
mixed with the liquid by a current of air passing through the 
latter, this is not the case with such heavy salts as mercuric chloride 
and bromide; in these instances, then, the values of the velocity 
constants obtained are lower than the true values. 

The values of the velocity constant obtained when approximately 
05 or 1°0 mol. of the haloid is taken per 1 mol. of each of the 
reacting compounds are as follows, the first figure in each case giving 
the absolute value, followed by the relative value in brackets: 
1CaCl,, K,0°0515 (1); 0°94CaBr., X,0°0514 (1); 0°98SrCl,, K, 0°0563 
(5); O'6SrBr,, KX, 0°0423 (16); 0°48BaCl,, K, 0°0578 (6); 0'5BaBr,, 
K, 0°0413 (9) ; 0°57CdCl,, K, 0°0462 (44) ; 0°51CdBr,, K,0°0417 (12); 
0'49MeCl,, X, 0°0415 (11); 051 HgCl,, XK, 0°0834 (243); 1-03HgBr,, 
RK, 0°0°45 (3214); 0°53ZnCl,, K,0°0110 (7857); 0°52ZnBr,, 
KX, 0°0121 (8643). In presence of the zine and mercuric salts, the 
velocity constant increases only to a maximum value, given above, 
these maxima being obtained with 0°38ZnCl,, 0°26ZnBr,, 0°18H¢Cl., 
and 0°26HgBr, respectively. The values of K, corresponding with 
the presence of 1°03, 0°53, 0°5, 0°38, 0°27, 0°105, and 0°013ZnCl, are 
0°0125, 0°0110, 0°0106, 0°0112, 0°0071, 0°0047, and 0°00021. The 
variation of K, with the concentration of the halogen salt is here 
quite different from that found when varying proportions of 
antimony trichloride are present, since KX, is then almost exactly 
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proportional to the square of the concentration of the trichloride 
(loc. cit.). The use of zinc chloride and bromide in organic syn- 
theses is now under investigation. 


Velocity of Decomposition of Electrolytes in the Light in 
Relation to their Degree «f Electrolytic Dissociation. C. 
BonGIovanni (Gazzetta, 1916, 46, i, 127—135).—-The fact that the 
instability of perchloric and nitric acids is not shown by aqueous 
solutions of these acids or by the corresponding salts, Ostwald 
(“Principles of Inorganic Chemistry ’’) regards as due to the occur- 
rence in the latter cases of the stable perchloric or nitric ion, which 
is not present in the anhydrous acids. The author considers this 
conclusion unfounded, and points out that water often has a 
positive or negative catalysing influence on the decomposition of 
compounds dissolved in it, and further that the latter often combine 
with the water, yielding compounds differing in stability from the 
anhydrous compounds. A number of cases are quoted in support of 
this view. The results of the author’s own experiments are as 
follows. 

The velocity of decomposition of oxalic acid in dilute aqueous 
solution by the action of sunlight is considerably diminished 
by the presence of sulphuric acid, and the depression of the freezing 
point of the solution containing the two acids is far less than the 
sum of the depressions observed with solutions of the two acids 
taken separately. According to Ostwald’s hypothesis, similar 
behaviour should be shown by solutions of oxalic acid and potassium 
oxalate. In this case, however, the presence of potassium oxalate 
causes marked retrogression of the degree of dissociation of oxalic 
acid, but this is not accompanied by any variation in the stability 
of the acid towards sunlight. These results appear to exclude the 
assumption that the molecule of oxalic acid exhibits a stability 
towards light different from that of its ion. a 


A Kinetic View of Catalysiec. H.J. Prins (Chem. Weekblad., 
1916, 13, 127—131).—A theoretical paper. A. J. W. 


The Influence of Different Surfaces on the Decomposition 
of Methane. Witrrip Ernest Siater (T., 1916, 109, 
160—164).—The influence of different surfaces on the thermal 
decomposition of methane has been investigated in comparative 
experiments at 910°, in which the gas was exposed to equal surfaces 
of different substances for equal intervals of time, and the decom- 
position measured by the amount of hydrogen in the residual gas. 
The various substances examined were used in the form of fine 
powders which had been sifted through fine gauze, and were disposed 
in two porcelain boats placed end to end along the middle portion 
of the electrically heated porcelain tube. 

The results obtained with silica, alumina, magnesium oxide, 
calcium oxide, barium oxide, wood charcoal, graphite, carborundum, 
iron, and copper show that the rate of decomposition of methane 
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¢ 
depends not only on the extent of the hot surface which is exposed 
to the gas, but also on the nature of the substance concerned. 

H. M. D. 


Velocity of Hydrogenation of Fumaric Acid with Colloidal 
Palladium as Catalyst. A. Korevaar (Chem. Weekblad., 1916, 
13, 98—107).—-The author points out that the velocity of hydro- 
genation of fumaric acid with colloidal palladium as catalyst is 
dependent on the rapidity of revolution of the stirring apparatus, 
and describes a form of stirring gear with which the velocity of 
revolution can be measured and controlled. A. J. W. 


The Metastability of the Elements and Chemical Com- 
pounds in Consequence of Enantiotropy or Monotropy. and 
its Bearing on Chemistry, Physics, and Technics. I. Ernst 
Conen (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 961—965). 
—Observations on the enantiotropic yellow and red modifications of 
thallous picrate are described, which show that the dry substances 
may be heated or cooled far above or below the transition tempera- 
ture without change. If traces of a solvent such as water, ethyl 
alcohol, methyl alcohol, or ether are added, the retardation pheno- 
mena are not observed. 

It is suggested that arrested transformation may be of frequent 
occurrence amongst the non-metals and chemical compounds, and 
that this property is not confined to the metals. H. M. D. 


Integral Atomic Weights. I. and II. Frank Witiiam Dopp 
(Trans. Nova Scotia Inst. Sci., 1912-1913, 18, 216—221, 223—227). 
—I. It is suggested that the properties of the elements are func- 
tions of integral atomic numbers which are greater than the 
accepted atomic weights to an extent depending on the density 
of the element in accordance with the relation I. N—A.W=1°'8D, 
where I .N is the integral atomic number, A. W the atomic weight, 
and D the density. Such properties are the specific heat and 
the m. p. 

II. To meet the criticism that the relation between integral 
atomic number, atomic weight, and density will depend on the 
temperature at which the density is measured, it is suggested that 
each element has a natural density, any departure from which is 
more or less accidental. H. M. D. 


Prout in Connexion with Avogadro’s Hypothesis. LEonarp - 
Dossin (Chem. News, 1916, 118, 85).—Avogadro’s hypothesis 
(1811) which was not generally accepted until some years after the 
publication of Cannizzaro’s “ Sunto di un corso di filosofia chimica ” 
in 1858, was clearly stated by Prout in his “ Chemistry, Meteor- 
ology, and the Function of Digestion considered with reference to 
Natural Theology,” which was published in 1834. Prout’s views, 
which were adopted without knowledge of the essays of Avogadro, 
Ampére, and Dumas, were criticised by W. C. Henry (Phil. Mag., 
1834, fiiil, 5, 33), but were not otherwise noticed until 1904 (see 
A. N. Meldrum, “ Avogadro and Dalton ’’). N. H. J. M, 


ii. 184 ABSTRACTS OF CHEMICAL PAPERS. 


Valency of the Blements. III. G. Povarnin (J. Russ. Phys. 
Chem. Soc., 1915, 47, 1737—-1769. Compare A., 1915, ii, 761).— 
The author develops further his theory of polar affinities and dis- 
cusses the views of Tschitschibabin, who states (‘‘ Investigations on 
Tervalent Carbon”): ‘“‘ Valency is a number denoting how many 
atoms are in immediate union with the given atom.” “ Valency, 
and also the degree of saturation, that is, the store of chemical 
energy of an individual atom, is a function of the atoms and groups 
entering into combination with such atom.” “The strength of the 
separate valency of each atom is not a constant magnitude, but 
varies . . . in dependence on the remaining radicles united with 
the atom.” The insufficiency of these views is maintained, parti- 
cularly with reference to various points connected with derivatives 
of “tervalent” carbon, and it is claimed that the author’s hypo- 
thesis gives more reasonable explanations of such points. T. H. P. 


Steam Apparatus with Constant Water Supply. J. Tramsics 
(Chem. Zeit., 1916, 40, 128—129).—A simple apparatus consisting 
of a boiler of thin metal provided with a constant level tube similar 
to that used for water-baths, except that it is attached to the water- 
tap, and has two tubes connecting it with the boiler, one below and 
the other above the water level; the outlet is connected with a 
U-tube, which gives a pressure in the apparatus corresponding with 
the column of water. A mercury regulator is employed for the 
gas supply. 

A sketch of the apparatus is given. N. H. J. M. 


Inorganic Chemistry. 


Bromine Ion Content of Sea-water. L. W. WinktEr (Zeitsch. 
angew. Chem., 1916, 29, 68. Compare this vol., ii, 109)—Water 
from the Adriatic was found to contain 63°81 mg. of bromine per 
litre; the chlorine amounted to 18375 mg. per litre. W. P. 8. 


Catalytic Method for the Separation of Solid Iodine from 
Solutions. L. Pisarsnevski and N. Averkiev (J. Russ. Phys. 
Chem. Soc., 1915, 47, 2057—2060).—The action of chloric acid on 
iodine ions in an acid solution, resulting in the deposition of iodine, 
thus, 6H" + 61’ + ClO,’=3H,0 + Cl’+31,, is greatly accelerated by 
the presence of ferri-ions in small concentration, which act as a 
catalyst; the iodine is precipitated as a fine powder or as more or 
less large, well-formed crystals, according to the concentration of 
the iodine solution, the amount of catalyst added, the composition 
of the liquid, and certain other factors. The ferri-ions are converted 
into ferro-ions according to the equation Fe’*’+I/=Fe'*+I, the 


INORGANIC CHEMISTRY. ii, 185 


ferro-ions being then oxidised thus: 6Fe’’+6H*+ClO,/=3H,0+ 
Cl’/+6Fe***. The method is applicable to the separation of iodine, 
not merely from solutions of pure iodides, but from the brine 
obtained on leaching with water the ashes of seaweed, and is carried 
out as follows: To the iodide solution, acidified with excess of 
sulphuric or hydrochloric acid, are added (1) potassium chlorate in 
the proportion indicated by the above equation or a greater propor- 
tion if other substances capable of oxidation are present, and (2) a 
small volume of a solution of a ferric or ferrous salt in three times 
its weight of water. T. H. P. 


Electrolytic Method of Obtaining Solid Iodine from Solution. 
L. PisarsHEevsxr and 8. Tyeini (J. Russ. Phys. Chem. Soc., 1915, 
47, 2060—2063).—The authors describe preliminary attempts to 
devise a method of separating iodine electrolytically from solutions 
containing iodides, bromides, and chlorides (compare Specketer, A., 
1899, ii, 123). Lead electrodes, or a lead anode and a carbon 
cathode, give good results; the lead anode becomes coated with a 
thin layer of lead iodide, which prevents further combination with 
the iodine, the latter being deposited in a crystalline crust easy to 
remove. T. H. P. 


Materials for Experimental Dispersoidology. III. Coloured 
Solutions of Sulphur. P. P. von Weimarn (J. Russ. Phys. Chem. 
Soc., 1915, 47, 2177—2214).—The author gives first a summary of 
the literature dealing with coloured solutions of sulphur, and then 
his own investigations, which lead to the following results: Sulphur 
dissolves with an indigo or blue coloration in water, ethyl, propyl, 
isobutyl and amyl alcohols, acetone, glycerol, and ethylene glycol 
if these solvents are rendered alkaline; with the last two solvents 
it is, indeed, unnecessary to add alkali, but this may come from 
the glass. When the above solvents are neutral or acidified, no 
blue colour appears. Any solution of a polysulphide becomes blue 
when heated if the solvent is not acid in character, and does not 
decompose sulphides in general, and by variation of the concentra- 
tion and temperature such solutions may be obtained of any colour 
in the spectrum. The blue colour observed in the above cases and 
that exhibited by fused potassium chloride and sulphur, solutions 
of sulphur in ammonia or sulphur trioxide, etc., occurs when the 
linking of the sulphur in these compounds, which are classed 
together as “sulphydrates,” is weakened, that is, when the sulphur 
atoms approach a condition of freedom from combination. The blue 
colour may appear over an interval of temperature ranging from 
—80° to +800°. T. H. P. 


Black Phosphorus. I. A. Smirs, G. Meyer, and R. Pua. 
Beck (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 992—1007). 
—The black phosphorus obtained by Bridgman (A., 1914, ii, 647) 
has a much greater density (2°69) than that found for violet phos- 
phorus (2°21—2°34), and this would seem to support the view that it 
represents a new modification. 
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Attempts to compare the vapour pressures of black and violet 
phosphorus gave unsatisfactory results on account of the difficulty 
of removing from the former the kerosene which had been used as 
pressure-liquid in its preparation. At temperatures below 550° the 
vapour pressure of black phosphorus did not reach a constant value. 
At somewhat higher temperatures, a constant value was reached, 
and this was very nearly equal to the vapour pressure of violet 
phosphorus. At 570° the black modification has a higher vapour 
pressure than the violet form. In presence of iodine as catalyst, 
the melting points of the black and violet forms were found to be 
587°5° and 589°5° respectively. 

The relation between the two modifications is discussed with 
especial reference to the fact that it has not yet been found possible 
to convert violet into black phosphorus even under pressures up to 
12,500 kilograms per cm.?. H. M. D. 


Molecular Volumes of the Hyponitrites of the Alkali 
Metals and Metals of the Alkaline Earths. PraruLLa CHANDRA 
RAy and Rasenpratat De (T., 1916, 109, 122—131).—The densi- 
ties of the solid substances were determined by means of a pykno- 
meter with xylene as filling liquid. The molecular volumes of the 
anhydrous sodium, silver, and mercurous salts are 42°98, 47°96, and 
62°76 respectively, and of the calcium, strontium, and barium salts, 
39°61, 55°05, and 50°75 respectively. The molecular volume of the 
strontium salt is evidently anomalous in that it is much larger than 
that of the barium salt. This anomaly is not met with when the 
volumes of the nitrites and nitrates are compared. It may be con- 
nected with the fact that strontium hyponitrite loses its water of 
crystallisation much more readily than the calcium and barium 
salts. The latter two crystallise with 4H,O, but the strontium salt 
erystallises with 5H,O. The molecular volumes of the crystalline 
hydrates were also measured, giving 93°83, 109°3, and 98°26 for the 
calcium, strontium, and barium salts respectively. H. M. D. 


The Structure of Silver Crystals. L. Vecarp (Phil. Mag., 
1916, [vi], 31, 83—87).—Réntgen-ray analysis of the structure of 
stiver crystals has shown that the atoms are arranged according to 
the simple face-centred lattice, which is identical with the arrange- 


ment found by Bragg (A., 1914, ii, 775) for crystals of copper. 
H. M. D. 


Investigations finj the Field of Silicate Chemistry. IV. 
Data for the Meta- and Ortho-silicates of the Bivalent 
Metals: Glucinum, Magnesium, Calcium, Strontium, Barium, 
Zinc, Cadmium, and Manganese. F. M. Jarcer and H. 8. van 
Kuooster (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 
896—913. Compare A., 1914, ii, 363, 810).—The silicates were pre- 
pared synthetically by heating together pure finely-powdered quartz 
with the pure oxides or carbonates of the metals in iridium-free 
platinum crucibles and repeating the process after the addition of 
silica or metallic oxide until the finely-ground product was found by 


INORGANIC CHEMISTRY. ii. 187 


analysis to be of the right composition. The melting points, densi- 
ties, and refractive indices were measured, and the data are given 
in the following summary: glucinum metasilicate, m. p. >1750°; 
strontium metasilicate, m.p. 1578°, DP 3°652, n, 1°620, n, 1°590; 
strontium orthosilicate, m. p. >>1750°; barium metasilicate, m. p. 
1604°, DP 4:435, nm, 1670, m, 1667; barium orthosilicate, m. p. 
1750° ; zine metasilicate, m. p. 1437°, DP 3°52, n, 1°623, nm, 1-616 ; 
zinc orthosilicate, m. p. 1509°5°, mn, 1°719, n, 1°697; cadmium meta- 
silicate, m. p. 1242°, DP 4°928, n, aid n, >1°739; cadmium ortho- 
silicate, m. p. circa 1252°, n, and n, >1'739 ; manganese metasilicate, 
m. p. 1273°, DP 3°716, nm, 1°739, m, 1°733; manganese orthosilicate 
(tephroite), m. p. 1290—1500°, Di? 4-044, n, and n, >1°739. 

By comparison with previous data for the calcium and magnesium 
silicates it is found that the m. p. of calcium, strontium, and barium 
metasilicates increase regularly with increasing atomic weight of 
the metal, whilst the data for the metasilicates in the series mag- 
nesium, zinc, cadmium show a regular decrease with increase in the 
atomic weight. H. M. D. 


Action of Boiling Acetic, Propionic, and Butyric Acids 
on Aluminium, with a Note on the Action of Formic and 
Some Higher Acids. Ricuarp Setieman and Percy WILLIAMS 
(J. Soc. Chem. Ind., 1916, 35, 88—93).—The corrosion of alumin- 
ium by the acids of the acetic acid series is conditioned largely by 
the concentration of the acid in question. The rate of dissolution 
falls as the strength of the acid increases, a 99% acetic acid having 
only about one-tenth of the action of a 90% acid. With a perfectly 
anhydrous acid, however, the rate of dissolution increases a hundred- 
fold. In these circumstances a crystalline acetate is formed contain- 
ing more acetic acid than the least basic acetate hitherto described, 
and the increased action is apparently due either to the smaller 
protection afforded to the surface of the metal by the crystalline 
acetate than by the basic gelatinous acetate formed when moisture 
is present, or to the formation of a protective coating of oxide when 
water is present, which retards a normal high rate of dissolution of 
the metal in these acids. The behaviour of propionic and butyric 
acids is analogous to that of acetic above described. Formic acid 
of 77% strength rapidly attacks aluminium, a crystalline formate 
being formed, which, unlike the other salts, is not decomposed by 
the water present into a gelatinous basic salt. All the above acids 
in a diluted form attack the metal rapidly, because the solubility of 
the basie salts increases rapidly as the strength of the acid falls. 
With stearic and other higher fatty acids, moisture also appears to 
play a part. Below 300° the metal is unattacked ; above this tem- 
perature action is rapid, and continues when the temperature has 
fallen even to 100°. At this lower temperature, stearic acid attacks 
amalgamated aluminium, and it is considered that this is due to the 
fact that a protective coating of oxide cannot be formed in presence 
of the mercury. G. F. M. 


Circulation of Manganese in Natural Waters. V. VINCENT 
(Compt. rend., 1916, 162, 259—261).—-Manganese is present in 
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solution in natural waters in the form of manganese hydrogen 
carbonate. Of the three oxides, manganous oxide is most soluble in 
water saturated with carbon dioxide, then comes the sesquioxide, 
the least soluble being manganese dioxide. A humus solution only 
dissolves manganous oxide or manganese carbonate, being without 
action on tae sesquioxide and the dioxide. The naturally occurring 
oxide being the sesquioxide, this explains the low content of man- 
ganese in natural waters, the drainage waters from the experimental 
field being found to contain only 0°01 mg. of manganese per litre. 
The action of the commonly used fertilisers is much inferior to that 
of carbon dioxide in dissolving the manganese. W. G. 


Action of Certain Chlorinated Hydrocarbons on Some 
Metals in the Presence of Moisture. SosaL—e GaARALAPURY 
Sastry (J. Soc. Chem. Ind., 1916, 35, 94—95).—The corroding 
action of some of the technical chlorinated solvents on steel, iron, 
nickel, copper, aluminium, and lead was studied by boiling thin 
strips of metal in the various solvents for periods of ten hours and 
determining the loss in weight. Di- and tri-chloroethylene were 
found to cause the least corrosion in all cases, the action of tetra- 
and penta-chloroethane being much more pronounced, and, in the 
case of aluminium, the metal was completely destroyed, probably 
owing to the dissociation of the solvents into hydrogen chloride and 
chloroethylenes. The corrosive action is naturally increased in the 
presence of moisture. Towards the chlorinated ethanes nickel was 
in general the most resistant. Carbon tetrachloride had no measur- 
able corrosive action, under the above experimental conditions, on 
any of the metals except copper and lead, and then only to a very 
slight extent. G. F. M. 


Synthesis of Nickel Arsenides. A. Bervurett (Centr. Min., 
1916, 49—56).—Comparative experiments were made by heating 
metallic nickel, cobalt, and smaltite in an atmosphere of arsenic 
at temperatures of 300—450° (compare A., 1916, ii, 142). Owing 
to the fact that a skin of arsenide forms on the surface of the 
material, it is necessary to continue the heating for many weeks 
and to re-powder the material several times before a condition of 
equilibrium is attained. At 400° there is no marked difference 
between the behaviour of nickel and cobalt, but at 450° the sinter- 
wn B the nickel arsenide causes the reaction to cease, whilst with 
cobalt it proceeds slowly. The highest nickel arsenide obtained was 
NiAs,, and there are no well-marked stages in the process between 
NiAs and NiAs,. L. J. 8. 


Amphoteric Metallic Hydroxides. III. Joun KeErroor 
Woop and Vera Karaueen Brack (T., 1916, 109, 164—171. Com- 
pare T., 1908, 93, 411; 1910, 9'7, 878).—In view of the inconclusive 
nature of the evidence afforded by previous observations on the 
acidic character of chromium hydroxide, further experiments have 
been made, in which chromic hydroxide, prepared from chrome alum 
by precipitation with ammonia, was exposed to the action of solu- 
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tions of sodium hydroxide at 25° for prolonged periods of time. 
In these circumstances the solutions slowly acquired a yellow colour, 
due to the formation of chromate. The observation is considered 
to indicate the amphoteric character of chromium hydroxide, the 
chromate resulting from the oxidation of the dissolved chromite. 
In support of this view, it was found that no chromate was formed 
when the sodium hydroxide solution was made up with freshly 
boiled water and the containing vessel was completely filled. 

The rate of formation of chromate increases with the concentra- 
tion of the alkali solution, but these are not proportional, and from 
this the authors draw the conclusion that the chromium hydroxide 
behaves as a polybasic acid. 

Attempts to measure the degree of hydrolysis of chromic chloride 


solutions by the ester catalysis method were unsuccessful. 
H. M. D. 


Experiments on the Separation of Vanadium from Crude 
Sodium Uranate. H. H. Barker and H. Scutunpr (J. Soc. 
Chem. Ind., 1916, 35, 175; from Met. and Chem. Fng., 1916, 14, 
18—23).—The following methods are suggested for the direct 
separation of vanadium from the crude sodium uranate obtained as 
a by-product in the extraction of radium from carnotite: (1) On 
a laboratory scale vanadium was completely volatilised by the 
action of gaseous hydrogen chloride, and a residue was obtained 
consisting of sodium uranate and chloride and uranyl chloride, from 
which 59—64% of the total uranium was recovered as pure oxide 
by boiling with ammonium chloride and igniting the ammonium 
uranate produced. By proper regulation of temperature vanadium 
could probably be removed directly and quantitatively from carno- 
tite by this method” (2) By heating the crude uranate with 
ammonium chloride and sufficient water to form a paste, the vana- 
dium content was reduced from 8°5 to less than 0°5%, and the 
uranium was partly converted into oxide. (3) By dissolving the 
crude uranate in the least possible quantity of dilute hydrochloric 
or nitric, or, in some cases, sulphuric acid, and boiling the solution, 
the vanadium was completely co- precipitated with about 13% of the 
uranium, and pure uranium oxide was obtained by adding ammonia 
to the filtrate and igniting the ammonium uranate obtained. By 
this means from 58% to 79% of the total uranium was recovered 


as pure oxide when dilute hydrochloric or nitric acid was employed. 
G. F. M. 


Atomic Weight of Bismuth. W. ({cusner pe Coninck and 
Giérarp (Compt. rend., 1916, 162, 252).—The bismuth used was 
freed from arsenic and sulphur by fusing it several times with 
potassium nitrate. It was then converted into its chloride, which 
was used for the determination. The pure chloride was weighed, 
reduced by pure hydrogen, and the resulting metal weighed. The 
atomic weight was calculated from these two weights, and the mean 
of four determinations gave the value 208°50 for the atomic weight 
of bismuth. W. G. 
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Subhaloid Compounds of Some Elements. II. So-called 
Bismuth Subchloride and Sub-bromide. L. Marino and R. 
BecarE.tui (Atti R. Accad. Lincei, 1915, |v], 24, ii, 625—631. 
Compare A., 1913, ii, 227; A., 1915, ii, 770)—When mixtures of 
bismuth with proportions of bismuth trichloride or tribromide 
varying from 5% to 85% are fused in the sealed tubes previously 
used by the authors, two layers are obtained above 320°, the upper 
one being black and the lower white with a metallic lustre. Lower- 
ing of the temperature results in the formation: (1) from one of 
the two strata, of a crystalline product melting over the range 
270—305° for the bromide or 270—320° for the chloride; at about 
240° this is transformed into two other products (a) m. p. about 
260°, and (+) m. p. 270—305°, and 270—320° in the two cases; 
(2) from the other stratum the eutectic Bi—BiBr,, m. p. about 200°, 
or Bi—BiCl,, m. p. about 180°. The authors regard the crystalline 
product as a series of mixed crystals formed with very little develop- 
ment of heat. The melting points of these series are in all cases 
higher than those of the components, but it has not been found 
possible to establish exactly the limits of their region of existence 
or to ascertain if the equilibrium curve exhibits a maximum, since 
the experimental results are complicated by the sublimation of the 
tribromide or trichloride. Eggink’s conclusions (A., 1908, ii, 1043) 
are regarded as erroneous. 7. mF. 


Subhaloid Compounds of Some Elements. III and IV. 
The So-called Bismuth Sub-bromide. lL. Marino and R. 
BecareELii (Atti R. Accad. Lincei, 1916, [v], 25, i, 105—111, 
171—177).—III. The experimental data obtained in the cryoscopic 
investigation of the system bismuth—bismuth tribromide (preceding 
abstract) are given. 

IV. From all the upper layers formed in different mixtures of 
bismuth and bismuth bromide at 200°, there drops in greater or 
less quantity, according to the composition of the mixture, a liquid 
which, on cooling, forms the black, hygroscopic substance previously 
mentioned. For each of these strata there remains a crystalline 
network which melts between about 270° and 300—305°, and is 
regarded as a series of mixed crystals, which undergo transformation 
into a B-form and then into a y-form with pronounced development 
of heat. The melting point of the y-crystals is always above those 
of bismuth and bismuth tribromide, and on fusion and cooling they 
yield a-crystals of different composition, together with two liquid 
strata which reproduce this series of changes. At 153° bismuth 
tribromide undergoes transformation into the solid form. Eggink’s 


conclusions (A., 1908, ii, 1043) appear to call for revision. 
=. m BP. 


Rapid Method of Converting Scrap Platinum into Chloro- 
platinic Acid. J. Bishop Tinete and Atrrep Tinete (J. Soc. 
Chem. Ind., 1916, 85, 77).—The conversion of scrap platinum into 
chloroplatinic acid is facilitated by alloying it with some base metal, 
preferably zinc, by fusion under a layer of borax. The alloy is 


~~ 
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treated with hydrochloric acid, which dissolves out most of the zinc 
and leaves the platinum as a finely divided black powder, which is 
almost instantly soluble in aqua regia. This solution contains some 
zinc, and is accordingly treated either with a rod of pure zinc to 
precipitate the platinum or with hydrogen sulphide, the precipitated 
platinum sulphide being washed and ignited. The residue of 
platinum obtained in either case is dissolved in aqua regia, excess 
of acid is expelled by evaporating to dryness, and the residue dis- 
solved in water forms a solution of pure chloroplatinic acid. 


G. F. M. 
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Mineralogical Chemistry. 
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Melting Points and Boiling Points of Mineral Sulphider, 
Selenides, and Tellurides of the Metalloids. L. H. Borasrrém 
(Jahrb. Min., 1916, i, Ref. 9—11; from Ofversigt Finska Vetens.- 
Soc. Férh., 1915, 57, Afd. A, No. 24, 1—13).—The method of deter- 
mining the melting points of minerals from the heating and cooling 
curves necessitates the use of a considerable amount of material, 


Ae ee ee 


whilst the microscopic method lacksaccuracy. The author has made 
use of a method employed for organic substances, the substance 
being enclosed in a capillary tube of silica-glass and immersed in a 
transparent bath of fused salts (mixtures of sodium and potassium 
nitrates, sodium, potassium, and lithium chlorides, and sodium 
sulphate in various proportions according to the temperature 
required). The results obtained are tabulated below: 


0 


Melting point. Boiling point. 


Realgar (AsS) 307—314° 589° 
Orpiment (As,8,) 320—325 690 
Stibnite (Sb.S,) 546—551 990 about 
Bismuth-glance (Bi,8,) 717—720 

Guanajuatite (Bi,Se,).................. 690 

Tetradymite (Bi,[Te,S],) 593—602 

Molybdenite (MoS,) infusible 

Kermesite (Sb,S,0) 516—518 


A connexion is traced between the melting points and the geolo- 
gical occurrence of these minerals, those with higher melting points 
being found at greater depths in the earth’s crust. L. J. 8. 


Alotrichite from Rio (Elba). Feperico Mitxosevicn (Atti FR. 
Accad, Lincei, 1915, [v], 24, ii, 501—503).—In addition to the 
numerous sulphates which have been observed in the ferriferous 
deposits of Elba, the author has now found two specimens of alotri- 
chite collected at Rio. The mineral occurs in moderately compact 
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masses of fibrous structure, the fibres, which have an almost parallel 
arrangement, being white or faintly blue and of a silky lustre; 
D"* 1°901, hardness about 2°5. Analysis gives the figures: 


SO,. ALO, Fe,0, FeO. CaO. H,0O. Total. 
35-40 11-97 0-67 7-49 trace 43°80 99-33 


which are in fairly satisfactory agreement with the formula 
FeS0O,,Al,(80,)3,24H,O. The deficit of water is due to partial 
dehydration, which occurs at the ordinary temperature in a dry 
atmosphere, and the excess of sulphuric acid to the presence of 
ferric, aluminium, and calcium sulphates as impurities. The two 
specimens were accompanied by small crystals of pyrites and scales 
of hematite. It is considered probable that the angle of extinction 
of alotrichites varies with the content of iron, and possibly with that 
of water. x. HL P. 


New Mineral Occurrences from the Tintic District, Utab. 
A. H. Means (Amer. J. Sci., 1916, [iv], 41, 125—130).—The follow- 
ing mineral species present in mixed ore samples were deter- 
mined by qualitative tests: geocronite, adamite, daubreeite ( ?) 
(2Bi,O;,BiCl,,3H,O), as small, yellowish-brown rosettes of slender, 
hexagonal prisms with brilliant lustre, bismite(?) (Bi,O;), and 
jarosite. Bismutite (Bi,O;,CO,,H,O) occurs in the Victoria mine as 
thin, dark veinlets in an ore containing argentite, barytes, quartz, 
etc.; analysis, by R. C. Wells, of the mixed mass gave I. Arseno- 
bismite, a new bismuth arsenate, occurs in considerable amount in 
the Mammoth mine. The heavy, yellow, friable ore consists of a 
mixture of arseno-bismite, limonite, barytes, erinite, and mixite. 
Analysis II, by R. C. Wells, is of the heavy concentrate obtained 
by vanning. Deducting large amounts of impurities, the formula 
is deduced as 2Bi,0;,As,0;,2H,O. The material forms yellowish- 
green, crystalline aggregates; D 5°70: 


Bi,O,. As,O,. Fe,0,. PbO. CaO. SO,. CO, H,O. Insol. Total. 
I.* 18:07 0-05 0-92 0-31 0-76 0-58 2:48 — 66-10 96-99 
II.¢ 28-17 10-59 3-88 1-12 0-62 0-46 — 2-52 49-92 99-14 
* Also loss on ignition 3°57, Ag 4-15. 
¢ Also Al,O, 0-44, CuO 0-12, MgO trace, P,O, 0-04, Sb,O, 1-26. 


The above formula deduced from this analysis approximates to 
those of atelestite and rhagite. L. J. 8. 


Intumescent Kaolinite. W. T. Scuatter and R. K. Bamey 
(J. Washington Acad. Sci., 1916, 6, 67—68).—White, glistening 
lumps from Back Bone Mountain, Le Flore Co., Oklahoma, consist 
of minute, hexagonal crystals with refractive indices: a 1-561, 
B 1°563, y 1°567. The results of analysis—SiO,, 46°55 ; Al,O., 38°90 ; 
H,O, 14°04=99°49—agree very closely with the kaolinite formula. 
Loss of water at 145°, 0°09%; at 220°, 0°11%, and at 330°, 0°12%. 
The mineral only differs from ordinary kaolinite in the fact that it 
intumesces strongly before the blowpipe. L. J. 8. 
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The Variable Composition of Melanochalcite. W. F. Hunr 
and E. H. Kraus (Amer. J. Sci., 1916, [iv], 41, 211—214).—A 
lustrous, pitchy-black mineral occurring at Bisbee, Arizona, as a 
banded coating on massive cuprite and penetrated by thread-like 
veins of chrysocolla and malachite, closely resembles the melanochal- 
cite of G. A. Koenig (A., 1903, ii, 156) from the same locality. It 
differs from this slightly in the colour of its brownish-black streak 
and in its sp. gr. of 4°704. It gave analysis I; Koenig’s analysis is 
quoted under II: 


CuO. SiO, CO, H,O. ZnO. Fe,0;. Total. 
I. 88-94 431 178 448 O12 0-22 99-85 
Il. 7688 7:80 717 771 0-41 0-07 100-04 


Analysis I is interpreted as a mechanical mixture of tenorite 
(68°6%), chrysocolla (20%), and malachite (11°4%); and II as a 
mixture of the same minerals in the respective amounts 30°8%, 
30°8%, and 38°4%. This view is supported by a microscopical exam- 
ination of the powdered mineral. Cold dilute acid dissolves the 
particles of malachite, leaving the tenorite and chrysocolla. Melano- 
chalcite is therefore not a mineral species, but a mixture. 


L. J. 8. 


Analytical Chemistry. 


The Free Chlorine in Town Drinking Waters. G. A. Lr 
Roy (Compt. rend., 1916, 162, 327—-329).—Ten litres of the water 
under examination are placed in an enamelled metal vessel, which 
is immersed in a brine-bath kept below 0°, and the water is allowed 
to freeze until only about 200 c.c. are left, taking care not to stir 
the water or aerate it. The last 200 c.c. of water are poured off 
and examined for free chlorine by means of magnesium iodide and 
starch. The method can be made quantitative by accurately 
measuring the volumes of water and estimating the chlorine colori- 
metrically, and can be made more delicate by starting with a larger 


volume of water and leaving still only 200 c.c. after freezing. 
W. G. 


Rapid Method of Estimating Chloric Acid and Chlorates. 
R. L. Taytor (J. Soc. Dyers, 1916, 32, 66—68).—The liberation of 
iodine from potassium iodide by chloric acid or chlorates is quanti- 
tative in the presence of moderate concentrations of hydrochloric 
acid, and a method for their estimation either alone or in presence 
of hypochlorites, as, for example, in bleaching powder, is based 
on this reaction. From one and a-half to two volumes of concen- 
trated hydrochloric acid are added to the solution to be titrated, 
together with a few crystals of potassium iodide, and the liberated 


i. 194 ABSTRACTS OF CHEMICAL PAPERS. 


iodine titrated with thiosulphate after diluting somewhat with 
water. The high concentration of hydrochloric acid does not affect 
the accuracy of the titration. G. F. M. 


Water Analysis. If. L. W. Winker (Zettsch. angew. Chem., 
1916, 29, 44—46. Compare A., 1915, ii, 173).—For the estimation 
of dissolved oxygen in water containing nitrites and organic matter, 
the water should be treated previously with a small quantity of 
sulphuric acid and a slight excess of calcium hypochlorite solution ; 
the oxygen estimation is then carried out as usual by the man- 
ganous chloride method. Allowance is made for the effect of the 
excess of chlorine by treating a similar quantity of the water with 
the same quantities of sulphuric acid and calcium hypochlorite 
solution, then adding a crystal of potassium iodide, and titrating 
the liberated iodine. Total alkalis may be estimated by evaporat- 
ing a definite quantity of water with the addition of barium carbon- 
ate, extracting the dry residue with successive quantities of hot 
water, and evaporating the filtered aqueous extracts to dryness with 
the addition of a drop of hydrochloric acid. The residue, consisting 
of potassium, sodium, and magnesium chlorides, is extracted with 
isobutyl alcohol to remove the magnesium chloride, then dried at 
150°, and weighed. The potassium is estimated by dissolving the 
mixed alkali chlorides in one hundred times their weight of lithium 
hydrogen tartrate solution (0°5 gram of lithium carbonate and 
2 grams of tartaric acid dissolved in 100 c.c. of water, the solution 
mixed with 50 c.c. of alcohol, and then saturated with potassium 
hydrogen tartrate), collecting the precipitated potassium hydrogen 
tartrate after the lapse of two hours, washing the precipitate with 
a small quantity of 30% alcohol saturated with potassium hydrogen 
tartrate, and titrating it with standard alkali solution. 

Water supplies sometimes contain zinc owing to the water having 
been passed through “ galvanised” iron pipes. Small quantities of 
zinc in water may be detected and their quantity estimated approxi- 
mately by the following test: 100 c.c. of the sample are treated with 
1 c.c. of 10% hydrochloric acid and 1 c.c. of hydrogen sulphide 
solution, and 5 c.c. of 15% ammonium acetate solution are then 
added. A turbidity develops almost immediately if the water 
contains 10 mg. of zine per litre, whilst the turbidity is not seen 
until after the lapse of about one minute if only 2 mg. of zinc 
per litre are present. An equal volume of the water similarly 
treated, but without the ammonium acetate, serves as a comparison 
solution ; this remains clear if the water contains up to 10 mg. of 
ferrous iron per litre, but it becomes turbid if ferric salts are 
present. Ferric salts, therefore, render the test untrustworthy. 
The zinc may also be estimated by a method described previously 
by the author (A., 1913, ii, 246). W. P. 8S. 


Estimation of Sulphur in Zinc Blende. H. Kortscu (Chem. 
Zeit., 1916, 40, 174).—The fusion method with sodium peroxide is 
recommended. A quantity of 0°625 gram of the blende, or 1°25 
grams of roasted blende, is fused with 15 grams of sodium peroxide 
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in an iron crucible, cooled, the mass dissolved in about 150 c.c. 
of water, the solution nearly neutralised with hydrochloric acid, 
then diluted to 250 c.c., filtered, and the sulphuric acid is estimated 
in 200 c.c. of the filtrate by precipitation as barium sulphate. The 
presence of a small quantity of silica in the ore does not appreciably 
affect the results, and the latter agree with those found by fusion 


with a mixture of sodium carbonate and potassium chlorate. 
W. P. S. 


Estimation of Free Sulphur in Antimony Sulphides. A. 
Hurtin (Ann. Chim. anal., 1916, 21, 32—33).—For the extraction of 
free sulphur from various antimony sulphides the use of acetone 
is recommended in place of carbon disulphide, since the latter, when 
warm, is capable of converting antimony pentasulphide into the 
tetrasulphide. Owing to the slight solubility of sulphur in acetone, 
at least eight hours’ extraction is necessary in order to obtain the 
whole of the free sulphur. W. P. 8S. 


A New Method for the Analysis of Mixed and Spent Acide. 
L. Wuyts (J. Soe, Chem. Ind., 1916, 85, 149—151).—A modifica- 
tion of Schloesing’s method suited for the estimation of nitric and 
nitrous acids in mixed and spent nitrating acid consists essentially 
in the conversion of the nitrogen into nitric acid by slowly dropping 
a known weight of the acids from a tap-funnel with a capillary stem, 
bent twice at right angles, into a boiling solution of ferrous chloride 
and hydrochloric acid contained in a Kjeldahl flask of about 200 c.c. 
capacity. The evolved gas is led by a delivery tube to the base of a 
graduated burette standing over water, care being taken that the 
water does not suck back into the flask owing to a slackening of the 
boiling. The weight of nitric acid is calculated either directly from 
the volume of nitric oxide obtained, or preferably by comparison 
with a standard tube of gas obtained by treating a known weight 
of pure sodium or potassium nitrate in a similar manner. The 
accuracy of the estimations is of the order of 0°1%, and seven or 
eight samples can be analysed per hour. G. F. M. 


Detection of Nitrates in Presence of Organic Matter. 
Aurrep Tincie (J. Soc. Chem. Ind., 1916, 35, 77—78).—The sali- 
cylic acid test for nitrates previously described (A., 1915, 11, 576) 
is modified as follows to admit of their detection in presence of 
organic matter: 2—5 c.c. of the reagent, consisting of a solution 
of 3 grams of salicylic acid in 100 c.c. of concentrated sulphuric 
acid, is gently warmed with the substance, and the charred mass 
extracted with 10 ¢.c. of water. The aqueous extract is shaken with 
an equal volume of ether, and the ethereal solution, which contains 
nitrosalicylic acid if nitrates were present, is shaken with aqueous 
ammonia, which assumes an orange colour, or with a 1% aqueous 
solution of ferric chloride, whereby a red coloration is slowly 
developed in the aqueous layer. Examples are given of the employ- 
ment of the test to detect 0°1% of potassium nitrate in a saturated 
solution of sucrose and cellulose nitrate in a photographic film. 
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Influence of Fluorspar on the Solubility of Basic Slag in 
Citric Acid. G. 8S. Roperrson (J. Soc. Chem. Ind., 1916, 365, 
216—217).—The use of fluorspar in the manufacture of steel by the 
open-hearth process results in the production of a phosphatic slag 
of low citric acid solubility, performing the test in the usual way 
with one extraction only. By repeated extraction with 2% citric 
acid a much larger amount of phosphate is rendered soluble, and 
as the amounts of silica removed by the successive extractions bear 
no definite ratio to the phosphate, the latter does not appear to 
be in combination with silica in the slag, as is usually supposed. 
The results indicate that the citric acid test gives no idea of the 
solubility of the phosphate in fluorspar slags, and is worthless as a 
guide to its agricultural value as a fertiliser. G. F. M. 


Solubility of Mineral Phosphates in Citric Acid. G. 8. 
Rozertson (J. Soc. Chem. Ind., 1916, 85, 217—220).—Provided 
that sufficient time be given to the extraction, mineral phosphates 
are as completely soluble in 2% citric acid solution as is basic slag, 
and as a source of phosphoric acid for the plant they are doubtless 
just as valuable. In the majority of the rock phosphates examined, 
five extractions removed 90—100% of the phosphoric acid present. 
Small amounts of free lime or calcium carbonate appreciably 
decrease the solubility as judged by the citric acid test, but from the 
agricultural point of view there is absolutely no reason why the 
citric solubility should be used to judge of the phosphatic value 


rather than that in a dilute mineral acid. Fineness of — also 
considerably affects the total citric solubility of mineral phosphates, 
and in all cases but one, calcination caused a decrease in solubility. 


G. F. M. 


Estimation of Carbon Dioxide in Air by Haldane’s Apparatus. 
Rosert C. Freperick (J. Soc. Chem. Ind., 1916, 35, 96—99).— 
The use and construction of Haldane’s apparatus comprising several 
modifications is described and figured in detail. The principal novel- 
ties include a special arrangement of taps to regulate the flow of air 
into the potash absorption bulb, a graduated scale on the stem of 
the potash bulb to enable larger quantities than 100 parts per 
10,000 to be estimated, and a stand with pulley wheels and counter- 
poise to facilitate the manipulation of the mercury reservoir. For 


a complete description the original paper must be consulted. 
G. F. M. 


Carbonic Acid in Mineral Waters. Ramon Liorp y GamBoa 
(Anal. Fis. Quim., 1916, 14, 36—38).—A description of the results 
of investigations of the percentage of carbon dioxide in various 
mineral waters by different methods. A. J. W. 


Hstimation of Alkalinity of Water. F. W. BruckMiLier 
(Chem. News, 1916, 118, 104—105).—The water is first titrated 
with W/50-sulphuric acid, using phenolphthalein as indicator; 
methyl-orange is then added and the titration continued. Ery- 
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throsin solution and chloroform may be used in place of methyl- 
orange in the second titration. If the alkalinity of the water 
is due to hydrogen carbonates alone, no coloration is obtained when 
phenolphthalein is added to the water, and the alkalinity towards 
methyl-orange is expressed as “ bicarbonate” alkalinity. When the 
phenolphthalein titration is less than the methyl-orange titration, 
carbonates and hydrogen carbonates are present, and the alkalinity 
is due solely to normal carbonates if the two titrations give equal 
results. The presence of hydroxides causes the phenolphthalein 
titration to be greater than the methyl-orange titration. The quan- 
tities of carbonate, hydrogen carbonate, and hydroxide respectively 
(all expressed in terms of CaCO, per million parts of water) may be 
calculated from the results of the titrations. W. P. 8S. 


Estimation of Free Alkali Hydroxide in Soap. fF. H. 
Newineton (J. Soc. Chem. Ind., 1916, 35, 95—96).—To obviate 
the sources of error and the difficulties which are attendant on the 
usual method of estimating alkali hydroxide in soap, namely, titra- 
tion of an absolute alcoholic solution with standard acid, the follow- 
ing method is suggested: 10 grams of the sample are dissolved in 
50 c.c. of freshly boiled, hot distilled water, and 50 c.c. of a hot 
saturated solution of sodium sulphate are added. The mixture is 
transferred to a separating funnel, which is lightly corked and 
placed in a hot-water oven until the soap separates out on the 
surface of a clear aqueous layer. The latter, which contains all the 


hydroxide originally present in the soap, is run off and titrated 
with V/10-sulphuric acid, using a 5% silver nitrate solution as a 
spot indicator on a porcelain plate. The end-point is attained 
when a brown precipitate of silver oxide is no longer formed ; 
silicates, carbonates, etc., which may be present in the aqueous 
solution cause no confusion. G. F. M. 


Potassium Metabisulphate. A. A. Besson (Chem. Zeit., 
1916, 40, 165—167).—If the salt has a normal composition, the 
quantity of sulphur dioxide present may be estimated either alkali- 
metrically or iodometrically, but the latter method is to be pre- 
ferred, since the results obtained are not affected by the presence 
of other hydrogen salts. The weighed quantity of the sample 
should be treated directly with an excess of NV /10-iodine solution, 
and the mixture then titrated with thiosulphate solution. The 
sulphur dioxide content of the commercial salt varies between 
54°45% and 55°97% (K.S,O,; requires 57°66%); sulphate is almost 
always present. Pure potassium metabisulphite does not smell of 
sulphur dioxide, but if exposed to air and moisture gradual decom- 


position takes place and an odour of sulphur dioxide is noticed. 
W. P. & 


An Investigation of the Chromate Method for Separating 
the Alkaline Barths. Huserr Braprorp Vickery (TZ'rans. Nova 
Scotian Inst. Sci., 1914-1915, 14, 30—40).—Experiments have been 
made in order to ascertain the sensitiveness of the chromate method 
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of separating the alkaline earths and the best conditions for carrying 
out this process. f 
Comparative tests showing the minimum quantities of barium, 
strontium, and calcium which yield precipitates on the addition of 
the same quantity of ammonium carbonate, of potassium chromate, 
and of ammonium sulphate were made. Further tests were made 
in order to determine the minimum quantities of each of the 
alkalineearth metals which could be detected in presence of rela- 
tively large quantities of the other two, when the separation is 
carried out in a normal manner. In presence of 200 mg. of calcium 
and strontium, the limiting quantity of barium which can be 
detected is 4 mg. With 200 mg. of barium and calcium, the limit- 
ing quantity of strontium is 15 mg., and with barium and strontium 
present in large excess, the limiting quantity of calcium was found 
to be about 1 mg. H. M. D. 


Application of the Paper-pulp Filter to the Estimation of 
Calcium and Magnesium. 8. L. Joprp1 and E. H. Ketioae (J. 
Franklin Inst., 1916, 181, 217—232).—The use of paper-pulp filters 
for the separation of calcium oxalate and magnesium ammonium 
phosphate precipitates from the mother liquors has been found to 
yield very satisfactory results. The estimation of both calcium and 
magnesium requires much less time than when the separation is 
effected by the use of filter papers. H. M. D. 


Method for the Analysis of Magnesium Chloride. L. BourprEr 
(J. Pharm. Chim., 1916, [vii], 18, 102—104).—If magnesium 
chloride is twice evaporated with nitric acid (D 1°4) and the residue 
then ignited at a bright red heat, all the hydrochloric acid is 
expelled and the residue will consist of magnesium oxide; -the 
quantity of nitric acid used should be about three times the weight 
of the magnesium chloride. In cases where impurities are present 
in the magnesium chloride, the magnesium, chlorine, sulphuric acid, 
ammonia, etc., must be determined separately. The total amount of 
impurity is found approximately by the difference between the 
weight of the ignited residue obtained as described and the sum 
of the weights of the magnesium oxide, ammonia (if present), 
insoluble substances, and the excess of chlorine (that is, the chlorine 
not combined with the magnesium). W. P. 6. 


Estimation of Zinc by Electrolysis. F. Cuancen (Bull. Soc. 
chim., 1916, [iv], 19, 59—63).—In order to obtain a satisfactory 
deposit of zinc it is necessary to have a uniform current density 
on the cathode and to ensure that the acidity of the solution should 
be constant. The estimations were made with the small platinum 
cathodes in the apparatus previously described (compare A., 1913, 
ii, 236), the cathode being first coated with mercury or copper, 
preferably mercury. The solution for electrolysis was prepared as 
follows: About 0°3 gram of the zinc was dissolved in 1°5 grams of 
sulphuric acid and 2 grams of nitric acid, the nitric acid then being 
evaporated. The residue was taken up with water, neutralised 
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with aqueous ammonia, and then 0°25 c.c. of N-sulphuric acid 
was added, followed by 0°2 gram of sodium formate for every deci- 

ram of zinc present. A current of 4—5 amperes was used, and 
the electrolysis took three hours. Provided that a sufficiently thick 
deposit of mercury is obtained, the deposition of the zinc is com- 
plete, the results being, on the average, 0°2% too high. 

For the analysis of brass, the solution in nitric acid and precipi- 
tation of the copper are carried out in the usual manner, the filtrate 
from this being first evaporated with sulphuric acid, then saturated 
with ammonia to precipitate the iron, the excess of ammonia boiled 
off, and then 0°25 c.c. of N-sulphuric acid and the requisite amount 
of sodium formate added. W. G. 


Electro-analysis of Copper without Platinum Electrodes. 
J. GuzmAn and T. Batvuscas (Anal. Fis. Quim., 1916, 14, 38—47). 
Continuing their investigations of the electro-deposition of copper 
without platinum electrodes, the authors have employed an anode 
of graphite and a cathode of copper for the estimation of copper 
dissolved in hydrochloric, nitric, and sulphuric acids, and also in 
presence of arsenic, antimony, and tin. A. J. W. 


Action of Mercuric Salts on Aluminium Foil. Application 
of the Reaction to the Detection of Mercury in Chemical 
Analysis and Toxicology. Sr. Minovici and Em. Grozea (Bull. Sci. 
Acad. Roumaine, 1915-1916, 4, 227—-230).—A solution containing 
mercuric chloride, when allowed to dry on aluminium foil, gives rise 
to a dendritic structure resembling that produced by calcium 
nitrate on damp walls. This reaction is not prevented by the 
presence of various other substances, and may be conveniently 
employed as a test for mercury, especially in toxicological investiga- 
tions. S. B. S. 


Action of Oxidising Agents on Cerous Salts. G. A. Barsierr 
(Atti R. Accad. Lincet, 1916, [v], 25, i, 37—43. Compare A., 1907, 
ii, 467; 1910, ii, 779).—The oxidation of cerous salts by perman- 
ganate or by persulphates has been investigated (compare Muth- 
mann and Weiss, A., 1904, ii, 406). 

A solution containing not more than 1% of cerous sulphate and 
not less than 25% of sulphuric acid is readily oxidised by potassium 
permanganate in the hot, ceric sulphate being formed : 5Ce,(SO,)3 + 
2K MnO, + 8H,SO, = 10Ce(SO,). + K,SO,+ 2MnSO,+8H,O; if 30% 
of sulphuric acid is present, the oxidation proceeds rapidly even in 
the cold. This method is, however, unsuitable for the volumetric 
estimation of cerium, since the yellow colour of the ceric sulphate 
renders the end-point indefinite. 

If to a solution of a cerous salt are added excess of iodic acid 
and then sufficient nitric acid to dissolve the cerous iodate precipi- 
tated, complete and rapid oxidation to ceric iodate is effected by 
permanganate in the hot: 5Ce(IO,).+ KMnO, + 5HIO, + 3HNO,= 
5Ce(IO.), + KNO,+Mn(NO,),+4H,O. This reaction cannot be 
employed for the volumetric estimation of cerium, since after com- 
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plete oxidation of the latter, reduction of the permanganate is 
continued, although more slowly, by the manganous salt formed. It 
does, however, serve for the quantitative separation of cerium from 
the other elements of its group, for instance, lanthanum, which 
form iodates soluble in dilute nitric acid and form compounds of 
only one type. 

Permanganate is reduced even in the cold by a solution of cerous 
phosphate in excess of phosphoric acid, a bulky, white, gelatinous 
precipitate being formed which contains all the cerium as basic ceric 
phosphate, the ratio Ce:P,0, being about 4:3. Since the super- 
natant liquid remains colourless, this reaction may be employed 
for the estimation of cerium, the procedure being as follows. 

The cerous solution is diluted, where necessary, so as to contain 
not more than 0°1 gram of cerium per 100 c.c. To 100 c.c. of the 
liquid are added 20 c.c. of phosphoric acid solution (D 1°35) and 
then, drop by drop, decinormal permanganate solution until the 
precipitate acquires a faint rose-red colour. The liquid is next 
heated on a water-bath and the addition of permanganate continued 
until the supernatant liquid assumes a pale pink colour persistent 
in the hot. 

This method gives good results even when the cerium is accom- 
panied by other rare-earth elements; the quantity of phosphoric 
acid added should be sufficient to keep these elements in solution, 
even in the hot. If thorium is present, addition of phosphoric acid 
produces a precipitate of basic thorium phosphate, which is but 
slightly soluble in acids, but the presence of this precipitate does not 
disturb the oxidation of the cerous phosphate. Further, the titra- 
tion is not affected by small proportions of manganous salts, whereas 
no volumetric method hitherto known is applicable when the cerium 
is accompanied by manganese. 

The investigations of von Knorre (A., 1898, ii, 311), Witt and 
Theel (A., 1900, ii, 403), and Meyer and Marckwald (A., 1901, ii, 
21) show that persulphates oxidise cerous salts in the hot, but not 
in the cold. The author finds that, if a little silver nitrate is 
added to a solution containing an alkali persulphate and cerous 
nitrate or sulphate, oxidation of the cerous salt by the persulphate 
commences immediately and proceeds until all the cerium is con- 
verted into ceric salt, which forms a yellow solution or a precipitate, 
according as the liquid is acid or neutral. The catalytic action of 
the silver depends on its conversion by the persulphate from the 
univalent to the bivalent form. This reaction serves for the puri- 
fication of a crude cerium salt, since in neutral solution any other 
rare-earth metals remain dissolved, whilst almost the whole of the 
cerium is precipitated as basic salt. T. H. P. 


Crum’s and Marshall’s Tests for Manganese. LEoNnarRpD 
Dossin (7. Soc. Chem. Ind.,1916, 35, 80—81 *).—The author points 
out that the credit for the application of the oxidation of manganese 
salts to permanganic acid by means of lead peroxide and nitric acid 
as a qualitative test for manganese, which has been variously ascribed 
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to Crum, Volhard, and Hoppe-Seyler, properly belongs to the former 
of those investigators. The modification of this test, using a per- 
sulphate in presence of sulphuric or nitric acids and a drop of 
silver nitrate solution as the oxidising agent, whereby 0°001 mg. of 
manganese in 0°5 c.c. of water could be detected, was suggested 
by Marshall (A., 1901, ii, 350), and not by Walters, to whom many 
writers have given the credit. G. F. M. 


Estimation of Toluene, and the Application of the Method 
to Benzene and Xylene. Huau W. James (J. Soc. Chem. Ind., 
1916, 35, 236—-240).—Details are given of a method for the estima- 
tion of toluene in naphthas and crude benzols depending on a 
determination of the volume of the fraction obtained between two 
definite temperatures by the distillation under specified conditions 
of the mixed hydrocarbons which have been previously separated 
into two parts by a double fractionation of the original naphtha, 
the one part boiling below 110°6°, and the second between 110°6° 
and 140°. Each of the latter fractions is distilled from a 150—180 
c.c. flask with a 5-inch neck and side delivery-tube at the rate of 
2 drops per second, and the fractions are collected at 85°, 90°, 95°, 
100°, and 108° for the first part, and 115°, 120°, 125°, 130°, and 
137° for the second part. Tables are given showing the percentage 
volumes of mixtures of benzene, toluene, and xylene in known pro- 
portions which distil between these temperatures, and from the 
observed percentage the amount of toluene in the fraction under- 
going distillation is directly read off. Benzene may be taken as the 
difference between the total volume of the fraction ap to 110°6° 
and its toluene content, and xylenes the corresponding difference 
in the second fraction, 110°6—140°. The results have an accuracy 
of the order of 1%. For the estimation of toluene in tar a prelimin- 
ary tar distillation must first be undertaken, details of which are 
given. G. F. M. 


Solubility of Naphthalene in Ammonia; Cause of Naphtha- 
lene Stoppages in Pipes. Siecrriep Hivperr (Zeitsch. angew. 
Chem., 1916, 29, 57—59).—The following table shows the solubility 
of naphthalene in ammonia solution and in ammonia, the results 
being expressed as gram per 1000 grams of solution : 


°/, NH. 0. 5. 10. 25. 100. 


Ato... 0-019 0-030 0-042 0-064 33-0 
At 25°... 0-030 0-044 0-074 0-162 120°0 


When the ammonia contains 2% of pyridine the solubility of 
naphthalene at 0° increases to 0°082, and at 25° to 0°245. Phenol 
does not affect the solubility. If carbon dioxide is passed into 25% 
ammonia containing naphthalene in solution, the greater part of the 
latter is precipitated. During the distillation of ammonia contain- 
ing naphthalene, the condenser tubes, etc., should be kept at a 
temperature not lower than 30°, otherwise the naphthalene will 
condense in the tubes. For the estimation of naphthalene in 
ammonia the picrate method is recommended. The ammonia is 
cooled in a freezing mixture, neutralised gradually with sulphuric 
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acid, and distilled, about 30 c.c. of distillate being collected. The 
naphthalene is extracted from the distillate and condenser with 
ether, and an excess of V/20-picric acid solution is added to the 
ethereal solution. After two minutes the ether is evaporated under 
reduced pressure, the residue cooled in ice-water, the precipitate 
collected on a filter, washed with 5 c.c. of ice-water, and titrated 
with WV /10-sodium hydroxide solution, using litmus as indicator. 
W. P. &. 


Lewis and Benedict Method for the Estimation of Blood 
Sugar. Vicror C. Myers and Cameron V. Barney (J. Biol. Chem., 
1916, 24, 147—161).—See this vol., i, 300. 


The Presence in Industrial Sugars of Reducing Substances 
Other than Invert-sugar. L. Maquenne (Compt. rend., 1916, 
162, 277—282).—Artificial mixtures of pure sucrose and pure 
invert-sugar can be readily analysed, and the amounts of each 
sugar present accurately determined by the method already 
described (compare this vol., ii, 56, 156), working either at 65° or 
100°, or with boiling solutions. Working with commercial sugars, 
however, the reducing effect obtained with boiling solutions is much 
greater than when the estimation is made at 65°. The author 
considers that this difference is due to the presence of reducing 
substances other than invert-sugar in the commercial sugars, the 
difference being an approximate measure of the amount of these 
substances present. W. G. 


Recovery of Copper Sulphate from the Filtrates Obtained in 
the Gravimetric Estimation of Sugars with Fehling’s Solution. 
Krumnaar (Chem. Zeit., 1916, 40, 174).—The alkaline copper solu- 
tion is heated to boiling, a quantity of dextrose solution is added 
sufficient to precipitate all the copper as cuprous oxide, and the 
latter is collected and washed. The cuprous oxide is then heated 
with hydrochloric acid and oxidised by the addition of hydrogen 
peroxide; when the oxidation is complete, the solution no longer 
becomes turbid on dilution with water. The solution is now evapor- 
ated, the hydrochloric acid expelled by a second evaporation with 
sulphuric acid, the copper sulphate is dissolved in a small quantity 
of boiling water, the solution filtered, and poured into three times 
its volume of 96% alcohol. The sulphate is thus precipitated in 
the form of fine crystals, which are collected on a filter, washed with 
alcohol, and dried. W. P. S. 


Use of Enzymes and Special Yeasts in Carbohydrate 
Analysis. Wituiam A. Davis (J. Soc. Chem. Ind., 1915, 35, 
201—211).—Processes based on the differential behaviour of 
enzymes in the hydrolysis of carbohydrates are described for the 
estimation of individual sugars and starches in plants or other 
carbohydrate mixtures. Thus the selective hydrolysis exerted by 
invertase (from autolysed top yeast) and melibiase (from autolysed 
bottom yeast) is utilised for the estimation of raffinose, the former 
preparation converting it into melibiose and levulose, and the 
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latter into galactose, dextrose, and levulose, whence by determining 
the difference polarimetrically a measure of the raffinose present 
is obtained. The use of invertase preparations for the estimation 
of sucrose is recommended in preference to hydrolysis by citric or 
hydrochloric acid, since the presence of sodium acetate, derived 
from the lead acetate used in clarification, exerts an inhibitive 
action on the acid hydrolysis. Maltose cannot be estimated accu- 
rately by acid hydrolysis in presence of sucrose or levulose. By 
using a maltase-free yeast, such as Saccharomyces marxianus or 
S. exiguus, however, every trace of dextrose, levulose, or sucrose 
can be fermented away by a three to four weeks’ incubation at 25°, 
and the maltose then estimated by the residual reducing power. 
The estimation of starch in plant material by acid hydrolysis is like- 
wise vitiated by the pentosans, hemicelluloses, etc., present which 
may give reducing sugars which count as dextrose. Hydrolysis by 
taka-diastase at 38—40° results in the quantitative conversion of 
the starch into a mixture of maltose and dextrose. Full details 
for the carrying out of the above-cited methods are given in the 
paper. G. F. M. 


Detection of Glycuronic Acid in Urine. H. Roger (J. 
Pharm. Chim., 1916, [vii], 18, 119—120).—Five c.c. of the urine 
are treated with 0°2 c.c. of ammonia and 2 c.c. of lead acetate 
solution, a quantity of 1% ammonia is added, and the mixture 
subjected to centrifugal action. The sediment is separated, washed 
with 1% ammonia, then mixed with 5 c.c. of water, and treated with 
0°5 c.c. of a 1% alcoholic naphtharesorcinol solution. The mixture 
is now acidified with 5 c.c. of concentrated hydrochloric acid, heated 
for fifteen minutes in a boiling water-bath, cooled, and shaken with 
10 c.c. of ether. If the urine contains glycuronic acid, the ethereal 
layer shows a violet coloration; in the absence of glycuronic acid 
the ether is coloured faint red. WwW 


Use of Soluble Ferments in the Estimation of Urea. 
Mopesto Marstre IpdNez (Anal. Fis. Quim., 1916, 14, 28—35).— 
An account of results obtained in the estimation of urea by 
Marshall’s urease method. A. J. W. 


Estimation of Urea by the Urease Method. Donatp D. 
vaN Styke and Guienn E. Cutten (J. Biol. Chem., 1916, 24, 
117—122. Compare Fiske, this vol., ii, 119)—The use of a slower 
rate of aeration in driving the ammonia over into the standard 
acid, as recommended by Fiske, is considered unnecessary if the 
authors’ original directions are strictly adhered to. The substitu- 
tion of a saturated solution of potassium carbonate for the solid 
substance is desirable, and the authors emphasise the necessity for 
applying corrections for traces of ammonia in the reagents 
employed. H. W. B. 


Quantitative Estimation of Urea. C. P. Mom (Chem. 
Weekblad, 1916, 13, 72—75).—A method for the estimation of urea 
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in urine. The urea is converted into ammonium carbonate by the 
action of a culture of Urobacillus Pasteuriit, and the carbonate 
estimated volumetrically. A. J. W. 


Use of Nickel Hydroxide in Tannin Estimation. Puray 
Sincu and T. P. Guosz (J. Soc. Chem. Ind., 1916, 35, 159—160).— 
Instead of the nickel hydroxide paste as originally proposed (A., 
1911, ii, 946), the substance is preferably used in the form of dry 
powder, washed free from sulphates with hot water, and finally with 
water containing a trace of tannic acid. The method is considered 
as trustworthy as the hide powder method. G. F. M. 


Limits of Sensibility of the Colour Reactions of Proteins 
and Peptonising Enzymes. M. A. Raxkuzin, (Muitz.) Ex. M. 
Bravupo, and (Mitz.) G. F. Pexarsxasa (J. Russ. Phys. Chem. 
Soc., 1915, 47, 2051—2056).—A number of proteins of different 
types and also various proteolytic enzymes have been examined to 
ascertain which of the following colour reactions each gives and with 
what sensitiveness: the biuret, Millon’s, Liebermann’s, Adamkie- 
wicz’s, the xanthoprotein, Molisch’s, Pettenkofer’s, and Ostromiss- 
lenski’s (A., 1915, ii, 602). The compounds examined were egg- 
albumin, peptone from egg-albumin, a- and £-gelatins, chondrin, 
elastin, casein, nucleic acid, nuclein, agar-agar, gluten, pepsin, 
trypsin, diastase, and pancreatin. 

Only egg-albumin, its peptone and its adsorption products (com- 
pare Rakuzin, A., 1915, i, 1015), give all the above reactions. 
Casein from cows’ milk (nucleo-albumin) and nutrose (sodium 
caseinate) give all except Liebermann’s reaction. a-Gelatin gives 
only the biuret, Molisch’s, and Ostromisslenski’s reactions, and 
chondrin gives these and also the xanthoprotein reaction. Agar- 
agar gives only Molisch’s and Pettenkofer’s reactions. Molisch’s 
reaction is given by all the above proteins and enzymes. Elastin 
gives only the biuret and Molisch’s reactions, It is noteworthy that 
the sclero-proteins, chondrin, gelatin, and elastin, do not give 
Millon’s reaction, although, according to Abderhalden, elastin yields 
0°34% of tyrosine. The biuret reaction is given by all the proteins 
except nucleic acid and agar-agar, and Liebermann’s and Adam- 
kiewicz’s reactions are given only by egg-albumin and its peptone. 

Pepsin, which approximates to the proteins in elementary com- 
position, gives only Molisch’s reaction. Trypsin, on the other hand, 
gives the biuret, xanthoprotein, and Molisch’s reactions; diastase 
and pancreatin give the biuret and Molisch’s reactions. None of the 
four enzymes gives Pettenkofer’s reaction, and neither pepsin nor 
trypsin gives Ostromisslenski’s reaction. 

The most sensitive of the protein reactions is that of Millon, 
which detects 1 part of protein per 13,560 of solution. Any one 
reagent is differently sensitive towards different proteins, in depend- 
ence on the varying proportions of the amino-acids present. Of the 
reactions for tryptophan, that of Adamkiewicz is more sensitive 
than that of Liebermann. T. H. P. 4 
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General and Physical Chemistry. 


The Spectra of Some Intermetallic Compounds. G. TammMann 
(Zeitsch. anorg. Chem., 1915, 92, 76—80).—The are spectra of 
some alloys in air have been. compared with those of their com- 
ponent metals. It is found that the spectrum of the alloy Cu;Sb 
is the sum of the spectra of copper and antimony. The compound 
Cu,Zn, also gives a spectrum which is the sum of those of copper 
and zine. It is therefore to be assumed that these compounds are 
fully dissociated in the state of vapour. On the other hand, the 
spectra of the compounds Mg;Sb,, Bi,Mg;, and Mg,Sn show slight 
differences in the relative intensities of different lines, and the 
reversal of the magnesium line 285°2 is favoured by bismuth and 
tin, although not by antimony. The spectroscopic method is not 
very suitable for the detection of intermetallic compounds (compare 
Berry, A., 1912, ii, 161; Wartenberg, A., 1915, ii, 226). 

C. H. D. 


The High Frequency Spectra (K Series) of the Elemente, 
Chromium to Germanium. Manne SiecBann and WILHELM 
SrenstrOM (Physikal. Zeitsch., 1916, 17, 48—51).—Measurements 
have been made of the wave-lengths of the four lines in the high- 
frequency spectra of chromium, manganese, iron, cobalt, nickel, 


copper, zinc, and germanium. The results obtained confirm the 
relation pointed out by Moseley, that the square root of the fre- 
quency of corresponding spectral lines is a linear function of the 
atomic number. H. M. D. 


Absolute System of Colours. Wiuitnetm OsrwaLp (Zeitsch. 
physikal. Chem., 1916, 91, 129—142).—A theoretical paper in 
which a method of defining the colour of any substance is discussed. 
It is held that a colour depends on the absolute dimensions of 
three variables—tone, brightness, and purity. A method of esti- 
mating these three factors is outlined. J. F. S. 


Foundation of a Scientific Theory of Pigments. I. The 
Fundamental Properties of Pigments and the Size of the 
Particles. WitHeLtm OstwaLp (Kolloid Zeitsch., 1915, 16, 1—4).— 
Attention is directed to the fact that the processes involved in the 
manufacture and application of paints are almost wholly empirical, 
and that no attempt seems to have been made to lay the founda- 
tions of an exact scientific treatment of the problems which this 
branch of industry presents. 

The paper deals mainly with the influence of the size of the 
pigment granules on the chief properties, which are defined as 
colour. covering power, and effectiveness (Ausgiebigkeit). The 
colour is determined by the selective absorption, and the covering 
power, which depends on the scattering of the incident light, is 
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determined essentially by the refractive index of the pigment. As 
a measure of the covering power, the author suggests the maximum 
number of cm.2 of surface which can be covered by 1 gram of pig- 
ment so that the underlying surface is invisible. ‘The effectiveness, 
measured by the number of grams of white pigment with which 
1 gram of the coloured pigment must be mixed before the colour 
of the latter begins to disappear, is determined by the magnitude 
of the coefficient of light absorption. 

The influence of the size of the particles on the colour of many 
substances has already been examined in some detail, and the 
observed changes in colour have been explained satisfactorily on a 
physical basis. 

In regard to covering power, it seems that this increases to a 
maximum with diminution in the size of the particles, and decreases 
again when the size of the particles approaches the wave-length of 
visible light rays. Pigments which consist of smaller particles than 
this have no scattering power towards light, and the covering power 
approximates to zero. 

The effectiveness of a pigment is well known to increase with the 
fineness of subdivision, and in general no maximum is to be 
expected, as the size of the particles is continuously diminished. 
The effectiveness appears to be greatest when the degree of fineness 
is that corresponding with molecular dispersity. H. M. D. 


The Relation of Position Isomerism to Optical Activity. X. 
The Menthyl Aikyl Esters of Phthalic Acid and its Nitro- 
derivatives. Juiius Berenp Conen, Davin Wooprorre, and 
LeonarD Anverson (T., 1916, 109, 222-235) .—Esterified by the 
Fischer-Speier method, 3- nitrophthalic acid gives mainly the 
B-ester, in which the alkyl group is remote from the nitro-group, 
whereas the anhydride gives mainly the a-ester. This was com- 
pared with the case of camphoric acid and its anhydride, but here 
it was found that the same product, the ortho-alkyl ester, was 
obtained by both methods, the allo-alkyl ester having to be pre- 
pared by half hydrolysis of the normal ester. Monobromosuccinic 
acid yielded by treatment with alcohol and hydrogen chloride a 
product differing from the mono-alkyl ester obtained from the 
anhydride and alcohol, as was shown by converting both into alkyl- 
menthyl esters. An attempt to discriminate between the latter, 
however, by comparison of their rotations with those of correspond- 
ing nitrophthalic esters leads to inconsistencies. The effect on the 
rotation of menthyl methyl phthalate of the introduction of a 
nitro-group, firstly, in the position adjacent to the carboxymenthyl 
group, and, secondly, in that adjacent to the carboxymethyl group, 
has been studied. The rotation is raised in both cases, but to the 
greater extent when the nitro-group is in the position remote from 
the menthyl group. As the weight of the alkyl group increases 
the rotation diminishes, so that menthyl hydrogen phthalate has a 
higher rotation than menthyl methyl phthalate, but a minimum 
rotation is reached at menthy] isoamyl phthalate, after which, with 
increase of weight of the alkyl radicle, the rotation begins to rise. 
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A similar diminution of rotation is noticeable for the a-menthyl 
B-alkyl 3-nitrophthalates, whereas, in this respect, the B-menthyl 
a-alkyl 3-nitrophthalates show no particular regularity. 

T. S. Pa. 


The Effect of Light on Solid Silver Chloride and Bromide. 
Ricuarp Lorenz and K. Hisce (Zettsch, anorg. Chem., 1915, 92, 
27—34).—Colloidal metallic ‘fogs’ are usually prepared by fusing 
salts in contact with the corresponding metals. The silver haloids 
also form fogs when the solid salts are exposed to light. Optically 
clear crystals of silver chloride and bromide, purified by the method 
previously described (A., 1915, ii, 260), become more or less opaque 
and dark in colour when exposed to a beam of light, but remain at 
first optically clear, the beam being invisible. Later, the surface 
at which the beam enters becomes brown, and particles, visible in 
the ultramicroscope, become visible. The particles grow rapidly, 
and will continue to grow if the crystal is removed from the light 
and heated at 350°. Heating in the absence of light does not pro- 
duce particles. The growth of the particles is accompanied by a 
diminution of the coloration in their immediate neighbourhood. 
The effect is evidently due to the separation of metallic silver in a 
colloidal form, growing in size as the illumination is continued. 

These facts strongly support the view that the latent photo- 
graphic image consists of colloidal silver in ultramicroscopic form. 


C. H. D. 


Action of Light on Mixtures of Potassium Ferrocyanide 
and p-Nitrosodimethylaniline. W. GaLitenkamp (Chem, Zeit., 
1916, 40, 235).—Mixtures of potassium ferrocyanide and p-nitroso- 
dimethylaniline solutions, originally yellow, develop a green colour 
on exposure to light. The change is very rapid even in diffused 
light, and appears to be an indirect photochemical catalysis, since 
after only a very short exposure the change slowly continues in the 
dark, whilst solutions prepared and kept in darkness remain yellow. 
The green colour is reconverted to yellow by heating the solution 
to the boiling point, but appears again on further exposure to light. 
Decomposition of the nitroso-compound by potassium nitrite or 
boiling potassium hydroxide results in the permanent destruction 
of the green colour. The author is of opinion that it is due to the 
production of colloidal Prussian-blue from the ferrocyanide under 
the influence of a catalyst generated from the nitroso-compound. 

G. F. M. 


Interaction of Hydrogen and Chlorine under the Influence 
of a-Particles. Hucn Srorr Tayztor (J. Amer. Chem. Soc., 
1916, 38, 280—285).—A recalculation of results and a reconsidera- 
tion of conclusions previously published (A., 1915, ii, 80). 

J. F. 8. 


The Absorption and Diffusion of High Speed Cathode Rays 
(8-Rays) in Gases and Vapours. Einar Friman (Ann. Physik, 
1916, [iv], 49, 373—418).—Measurements have been made of the 
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absorption of the high-speed B-particles emitted by uranium-X in 
various gases and vapours. In particular, attention was directed 
to the elimination of errors resulting from the special design of 
the apparatus and from the diffusion of the rays. The actual pro- 
cedure involved measurements in which the pressure of the absorb- 
ing gas was varied and others in which the distance between the 
source of the rays and the measuring apparatus was subjected to 
variation. 

The data obtained show that the absorption in oxygen, carbon 
dioxide, and acetone is proportional to the mass of the molecules, 
but this relation does not hold for substances containing halogen. 
The absorption in isobutyl chloride, chloroform, carbon tetra- 
chloride, ethyl bromide, and methyl iodide is greater than would 
correspond with the above relation, and the deviation increases 
with increasing atomic weight of the halogen. The behaviour of 
these substances towards high-speed f-rays is therefore quite similar 
to that which has been already observed in experiments with 
cathode rays of smaller velocity. 

The diffusion measurements show that the diffusion is mainly 
determined by the mass of the molecules, but deviations are also 
shown in respect of diffusion by the halogen-containing substances 
which increase with the atomic weight of the halogen. H. M. D. 


The Action of Radium Rays on Mixtures of Hydrogen 
Arsenide and Oxygen. H. Reck.esen and G. Lockemann (Zeitsch. 
anorg. Chem., 1915, 92, 145—167)—A mixture of hydrogen 
arsenide and oxygen is enclosed in a glass vessel with a thin 
aluminium window over water or salt solution. The temperature 
and pressure of the gas are read from time to time, the room being 
darkened. The vessel is a narrow glass cylinder with manometer, 
the gas capacity being 185 c.c. For some of the experiments the 
cylinder is divided into short sections by narrow constrictions, each 
of which bears a mark, to the level of which the liquid may be 
brought by raising or lowering the reservoir. In the spontaneous 
reaction of hydrogen arsenide with oxygen, even when the latter 
is in large excess, the arsenic is liberated in the free state, only 
the hydrogen being oxidised, but when exposed to B- and y-rays 
this reaction is accelerated, and also proceeds further, arsenious 
acid being formed according to the equation 2H,As+30,= 
2H,AsO,. a-Rays being excluded, the oxidation cannot be due to 
the intermediate formation of ozone. C. H. D. 


" Recent Work on X-Rays and Crystals, and its Bearing on 
Chemistry. Witt1Am Henry Brace (T., 1916, 109, 252—269). 
—A lecture delivered before the Chemical Society. 


Radioactivity of Swedish Spring Waters and its Connexion 
with Geological Formations. Naima Santsom (Arkiv Kem. Min. 
Geol., 1916, 6, No. 3, 1—51).—In continuation of a previous in- 


GENERAL AND PHYSICAL CHEMISTRY. ii. 209 
vestigation (A., 1908, ii, 749), the author has examined the radio- 
activity of about 400 different spring waters, consisting of deep- 
bore springs and open drinking-water springs from different geo- 
logical formations. The difference in the radioactivity between 
springs from sedimentary formations and those from the primary 
rocks is very marked, the former having a radioactivity correspond- 
ing, on the average, with 4 Mache units, and the latter with 23 
Mache units. Of the springs coming from sedimentary rocks, those 
from chalk have the lowest radioactivity, namely, 1°9 Mache units; 
then come the shale springs with 2°7 Mache units and the sand- 
stone springs with 71 units. The unexpected activity of the latter 
is confined to the water coming from the Cambrian sandstones, and 
appears to be caused by the small radium content of the overlying 
alum shales. 

Most of the open springs come from loose glacial deposits, formed 
chiefly from primary rocks (moraines, etc.), and their activity forms 
a transition stage to that of the water from the primary rocks. In 
connexion with the springs from the primary rocks, it is shown that 
there is a well-marked relation between the radioactivity of the 
water and the geological character of the rocks; for example, the 
waters with the highest radioactivities, up to 172 Mache units, come 
from deep borings in the acid rocks—granites and syenites. 

The chemical composition of the rocks through which the water 
flows has an effect, in that rocks with normal lime and silica content 
have the greatest radioactivity, whereas a too high content of either 
lime or silica diminishes the radioactivity. Variations in the radio- 
activity of waters coming from the same geological formation 
must be due to variations in the chemical composition of the rocks. 

The Swedish spring waters are much more radioactive than other 
waters, indicating a relatively high radium content of the rocks 
and mountains. _ = © 


The Influence of Some Hydroxy-compounds on the Electrical 
Conductivity of Boric Acid. J. Bérseken, L. W. Hansen, and 
S. H. Bertram (Rec. trav. chim., 1916, 35, 309—319. Compare 
this vol., ii, 73).—With three aromatic hydroxy-ketones examined, 
namely, benzoyl-, ptoluoyl-, and panisoyl-carbinols, the results 
obtained show that the action of these substances on boric acid 
is not important. The actions of pyruvic’and lactic acids were 
compared, and it was found that whilst pyruvic acid, in normal 
solution, increased the conductivity of boric acid enormously, this 
high value rapidly diminished with dilution and at a concentration, 
N/64, became slightly negative. Lactic acid in W-solution did 
not exert quite such a great effect on the conductivity, but the 
values obtained did not diminish so rapidly with dilution as in the 
case of pyruvic acid. The authors explain this on the hypothesis 
that the hydrate of pyruvic acid has five hydroxyl groups, whilst 
that of lactic acid only has four. The influence of r-amygdalic acid 
on the conductivity of boric acid was also examined, and was found 
to be only slightly less than that of pyruvic acid in J-solution, 
but it did not diminish nearly as rapidly with dilution. W. G. 
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Conductivity. III. Further Studies on the Behaviour 
of the Alkali Metal Formates in Anhydrous Formic Acid. 
H. I. Scutestncer and Crype Coteman (J. Amer. Chem. Soc., 
1916, 38, 271—280).—A continuation of the work of Schlesinger 
and Martin (A., 1912, ii, 26; 1914, ii, 703). The conductivities, 
viscosities, and densities of a large number of solutions of different 
concentrations in formic acid of the formates of lithium, sodium, 
rubidium, and cesium have been determined at 18° and 25°. The 
following conductivity values have been obtained: lithium formate, 
Ko,=0°530, Kyg=0°515, Ay; =64°6, A,g=56°8; rubidium formate, 
K>o,=1°082, K,g=0°989, A,,=69°9, A,g=—61°3; cesium formate, 
K,,=1°181, A9;=65°0. The AX values are the ionisation constants 
and the A values the equivalent conductivities. The following 
formule represent the densities of solutions of the salts in formic 
acid: sodium formate, D'%=1°2233+0°0335c; lithium formate, 
D5 =1°2142+0-021le; D'%=1°2224+0°0222c; rubidium formate, 
D*% =1°2142+0°085c; D%+1°2233+0°080c. It is shown that the 
solutions of these salts in formic acid obey the dilution law when 
the degree of ionisation is calculated from the conductivity data 
with correction for viscosity. The value of the ionisation constant 
increases with the atomic weight of the metal, as also does the con- 
ductivity at infinite dilution, cesium being, however, exceptional. 
The ionisation constant at 18° is less than that at 25°, which indi- 
cates that ionisation in these cases proceeds with absorption of heat. 
Using these values, the heat of dissociation is calculated to 700, 
2180, and 2200 cals. for lithium, sodium, and rubidium formates 
respectively. J. F. 8. 


Electrical Conductivity of Acids in Absolute and Aqueous 
Alcohol. II. Hervricn Gotpscumipr [with Max E. Ferier, Carr 
Goérpitz, Haakon Hovucen, Kristian Pane, Jens ScuseRvE, and 
Oxtar Uppy] (Zeitsch. physikal. Chem., 1916, 91, 46—74. Compare 
A., 1915, ii, 136).—The electrical conductivity of trichlorobutyric 
acid, trichloroacetic acid, dichloroacetic acid, salicylic acid, trinitro- 
benzoic acid, and picrice acid, as well as that of the sodium salts 
of these acids and in many cases the piperidine salts, has been deter- 
mined at 25° in solutions of absolute alcohol and in alcohol con- 
taining measured amounts of water. It is shown that all acids 
which are slightly dissociated in alcoholic solution are affected in 
the same way by the addition of water. Thechange is controlled by 
the equilibrium constant of the system hydrogen ion—alcohol—water 
and by the factor (1+0°9n+0°3n*) in which n is the normality 
of the water. The following values were found for the conductivity 
at infinite dilution for 25°: salicylic acid, 86; dichloroacetic acid, 
94; trichlorobutyric acid, 87; trinitrobenzoic acid, 86°5; trichloro- 
acetic acid, 88; and picric acid, 93. The affinity constants for the 
same acids are 2°2x10-9, 5°2x10-8, 1°04x10-7, 7:°0x10-?, 
1:5 x 10-8, and 1°75 x 10-4 respectively. J. F. 8. 


Conductivities of Certain Organic Acids in Absolute Ethyl 
Alcohol. H. H. Lioyp, Jonn B. Wieser, and Harry C. Jones 
(J. Amer. Chem. Soc., 1916, 88, 121—131).—The conductivities of 
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a large number of organic acids have been determined in absolute 
alcohol and the molecular conductivities calculated for the tem- 
peratures 15°, 25°, and 35°. It is shown that the values are 
extremely small, being in nearly all cases about several hundred 
times smaller than in aqueous solution. Dilution increases the 
molecular conductivity, and in many cases the increase is almost 
proportional to the volume. The connexion between the conduc- 
tivity and constitution of the acids is discussed. Malic acid has a 
conductivity at 15° and V/32, which is about thirty times as large 
as the conductivity of fumaric acid; itaconic acid at 15° and V/32 
has a value about five times as large as citraconic acid. At 25° 
and V/32 the following molecular conductivities are obtained for 
the substituted malonic acids: malonic acid, 0°055; ethylmalonic 
acid, 0°083 ; diethylmalonic acid, 0°080; propylmalonic acid, 0°105; 
dipropylmalonic acid, 0°090; butylmalonic acid, 0°036; allylmalonic 
acid, 0°039; and benzylmalonic acid, 0°062. Phenylpropiolie acid 
has a molecular conductivity which is about ten times that of cinna- 
mic acid. The conductivities of the para-substituted benzoic acids 
are generally less than those of the ortho-substituted acids. The 
strongest acids in alcoholic solution as judged by their conduc- 
tivity are sulphosalicylic acid and picrie acid. The former acid has 
about the same strength as hydrochloric acid in alcoholic solution. 
This similarity of strength of the two acids is also found in aqueous 
solution. J. F. S. 


The Conduction of Electricity in Anisotropic Liquids. 
THEopoR SvepBERG (Ann. Physik, 1916, [iv], 49, 437—455).— 
Using pazoxyphenetole and p-azoxyanisole as solvents, the author 
has investigated the influence of temperature on the electrical con- 
ductivity of the isotropic and anisotropic solutions which these 
solvents afford. The results obtained show that the temperature- 
coefficient for anisotropic solutions is about twice as great as the 
coefficient for the same solutions in the isotropic condition. At the 
transition point, the conductivity shows a sharp change. With 
falling temperature this change amounts to 14% for solutions of 
hydrogen chloride and to 20—23% for solutions of various organic 
acids. The magnitude of the change is approximately the same for 
both the anisotropic solvents examined. H. M. D. 


Anodic Relations of Passive Iron witb Notes on Polarisation 
Potentials as Influenced by External Gas Pressures. H. G. 
Byers and Setn C. Lanepon (J. Amer. Chem. Soc., 1916, 88, 
362—374).—A number of 7.4/.F. measurements have been carried 
out with passive iron under various pressures of hydrogen and 
oxygen respectively. Other experiments have been made on the 
polarisation potentials of platinum anodes, and copper, iron, and 
platinum cathodes in 0°2N-sulphuric acid under various pressures 
of hydrogen and oxygen. The single potentials were measured, 
using a calomel electrode of special construction, which is described 
in the paper. On application of gaseous pressures, anodes of 
passive iron. or any other metallic anode from which oxygen was 
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being evolved, became more electropositive, and cathodes more 
electronegative. The change was a function of the mechanical 
pressure. and not of the degree of saturation of the electrolyte with 
dissolved gas. Measurements of the variations of polarising current 
and of anodic potential during the process of passivication gave 
curves which indicate that passivication was here a two-process 
operation. It is pointed out that there is no one general explana- 
tion of passivity, but rather that in each case the loss of activity 
is dependent on the conditions. J. F. S. 


Convenient Dip Blectrode. G. J. van Zorren (J. Amer. Chem. 
Soc., 1916, 38, 652—653).—A dip electrode, which is very rigid in 
construction, and suitable for determination of the conductivity 
values and volumetric lead numbers of maple syrups, is described. 
It consists of two platinum plates, 2 cm.2 of 30 gauge. These are 
fastened by platinum wires to two hard-glass tubes which pass 
through an ebonite stopper and contain mercury for making the 
connexions. The platinum plates are 1 cm. apart and are held in 
this position by four glass rivets, one at each corner. The ebonite 
stopper, which also carries a thermometer, fits on to a Jena-glass 
cylinder 3°7 cm. in diameter and 6°5 cm. high, and is clamped in 
position by two set-screws. The electrode as thus designed is not 
affected by stirring the very viscous syrups in it, as is the case with 
all other forms. J. F. §. 


The Hydrogen Electrode, the Calomel Electrode, and 
Contact Potential. W.F. Crarke, C. N. Myers, and 8. F. Acree 
(J. Physical Chem., 1916, 20, 243—-265).—In previous papers, 
Loomis and Acree (A., 1912, ii, 124 and 125) and Desha and Acree 
(A., 1912, ii, 125) studied the hydrogen electrode and its applica- 
tion to the determination of hydrogen-ion concentration in organic 
reactions, etc., whilst Myers and Acree (A.,1914, ii, 164) worked on 
the improvement of the constancy of the hydrogen electrode and 
on the standardisation of the calomel cell. In view of its applica- 
bility to the study of many questions, such as the hydrolysis of 
salts, organic and inorganic, the work has been continued, it being 
desirable eventually to be able to reproduce the potential of the 
hydrogen electrode accurately to 0°000001 volt. 

Attention was first paid to improvements in method and appara- 
tus, including a better form of thermostat, a new type of calomel 
battery which can be easily and quickly recharged, and a storage 
reservoir in which hydrogen electrodes can be kept active and 
constant to 0°0001 volt. 

The 0°1V-KCl—HgCl—Hg system is constant and reproducible to 
0°01 millivolt. The system Hg—HgCl-0°1NV-KCl-0°1V-HCl_Pt—H, 
is a particularly accurate and constant element, whilst the system 
0°1V-HCl-HgCl-Hg is rather unsatisfactory over long periods of 
time. Full directions and precautions are given, which must be 
carefully observed in order to obtain an accuracy and reproduci- 
bility of 0°01 millivolt. These relate ts purification of materials, 
regulation of temperature, storage of electrodes when not in use, 
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and a device for short-circuiting the individual electrodes of a 
battery to maintain a close agreement. E. H. R. 


A Calomel Standard Cell. G. F. Lipscoms and G. A. Huverr 
(J. Amer. Chem. Soc., 1916, 38, 20—27).—The necessary conditions 
for the production of a trustworthy standard cell are considered. 
Based on these considerations, it is shown that a standard cell 
can be made with calomel instead of mercurous sulphate as depolar- 
iser. This cell is built up, 

CdHg10% | CdCl,,24H,O(sat.) | Hg Cl, | Hg, 
and is contained in the usual H-shaped vessels. The mercurous 
chloride is obtained by the electrolysis of a N-solution of hydro- 
chloric acid between a mercury anode and a tantalum cathode in a 
divided cell; the product is grey, due to the presence of finely 
divided mercury. Tested over many months, this cell is shown 
to be more constant than either the Clark or Weston cell. It has 
an #.M.F. 0°67080 volt at 25° and a _ temperature-coefficient 
dT /dE = —0°000067 volt. The heat change of the reaction 
Hg, + CdCl, = Hg,Cl,+ Cd, which occurs in the cell, is calculated 
from the above data by means of the Gibbs-Helmholtz equation 
and found to be 30060 cal. This value agrees well with the value 
30036 cal. found from thermochemical data. Measurements have 
also been made with cells containing non-saturated solutions of 
cadmium chloride. With a solution containing 52 grams of cad- 
mium chloride in 100 grams of solution, an #.M.F. 0°68120 volt 
was found at 25° with a temperature-coefficient 0°000285. Other 
values are given in the paper which show that the temperature- 
coefficient does not change much with the concentration of the 
solution. J. F. S. 


Inclusions in Silver Voltameter Deposits. G. W. Vina and 
Wm. M. Bovarp (J. Amer. Chem. Soc., 1916, 38, 496—515).—The 
mechanically held inclusions in the deposits of silver in silver volta- 
meters have been made the subject of a searching investigation. 
Silver deposits have been heated at temperatures slightly above 
600° both in the Bunsen flame and in an electric furnace. The 
losses in weight indicate the presence of foreign material in the 
deposits to the extent of 0°0040% on the average for pure electro- 
lytes and higher values for impure electrolytes. It is found that 
such heating of the deposits produces an alloy of silver and 
platinum, which, when the silver is dissolved, leaves a thin film 
of platinum-black that may lead to serious errors the next time the 
cup is used if proper precautions are not taken. As the result of 
the work, it is shown that the most accurate value for the electro- 
chemical equivalent of silver is 1°11800 mg. per coulomb, and 
therefore the value of the Faraday becomes 96494 absolute 
coulombs, but for general purposes 96500 as a round number is 
to be recommended. Inclusions in silver deposits made on smooth 
platinum surfaces are the same to within the experimental error 
as when the deposits are made on matte surfaces. Inclusions 
between the crystals and cup have been measured by an application 
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of the conductivity method, and found to be a negligible part of 
the total inclusions, which with pure solutions were about 4 parts 
per 100,000. In cases where the deposit in large cups exceeds that 
in small cups, that is, where the volume effect is appreciable, it is 
not found that strong heating of the deposits diminishes the differ- 
ence. Two experiments on the anode liquid support the conclusion 
of the American Bureau of Standards that a heavy anode ion is 
non-existent. J. F. 8. 


Factors Affecting the Electromotive Force of Binary Solid 
Alloys. Donatp P. Smira and Neweitt T. Gorpon (J. Physical 
Chem., 1916, 20, 228—242)—In studying the physical proper- 
ties of alloys, the greatest difficulty encountered is the preparation 
of samples of uniform composition and structure. Particular care 
was taken in the preparation of samples of brass to eliminate traces 
of oxide, and to obtain uniformity of structure by preparing 
surfaces from horizontal layers of the solidified mass by long 
annealing of the specimens in a vacuum at 700—750°. The 
factors most in need of investigation, affecting the 7.M.F. of a 
binary alloy against an electrolyte, are the effect of heat and 
surface treatment and the composition of the electrolyte. In 
order to test the theory developed by Nernst and Reinders, a 
method is needed for ascertaining the composition of the equil- 
ibrium electrolyte. 

In one set of experiments described, the 7.M.F., with reference 
to the electrode Hg/Hg,SO,,2N H,SO,, of a brass containing 49°9% 
of copper was measured, using electrolytes 1.10-5 to 1.10-® normal 
in copper and normal in zinc and sodium sulphates. So long as 
the surface was untreated between the experiments, the 7.M.F. 
was reproducible to within a few millivolts, a steady “ drift” with 
change in composition of the electrolyte being observed in every 
case. For instance, with the electrolyte 1.10-5 normal in copper, 
the #.M.F. fell from 0°480 to 0°470 volt in one hundred and fifty 
minutes. The necessity for employing the equilibrium electrolyte 
is emphasised. 

Surface treatment of the specimen, between experiments, with 
rouge or emery, was found to produce marked and inexplicable 
variations in ¥.M.F. The influence of sawing, grinding, and polish- 
ing on the potential must be first investigated. E. H. R. 


Law of Thermal Expansion of Liquids Below the Normal 
Boiling Point. Atrrep Atpertost (J. Chim. phys., 1915, 13, 
390—398).—By combining Dupré’s empirical formula for the 
change of the vapour pressure of a liquid with temperature, 
log p=m/T' +n log 7 +2, in which m, n, and z are constants, with 
Clausius’s thermodynamic formula, the relation p(n/7'—m/T?)= 
L/T(v'!—v) is obtained, in which LZ is the latent heat of vaporisa- 
tion, v/ and v the specific volumes of saturated vapour and liquid 
respectively. By substituting for Z the value given in an earlier 
paper (this vol., ii, 218), and assuming that the saturated vapour 
satisfies the simple gas laws, the above equation gives 
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@/8=RT(n—1)/a—Rm/a, which may be written in the form 
d5/3= A — BT, where A and B are constants. 

Comparison of the experimental data for the expansion of a 
number of liquids shows that the results are in remarkably good 
agreement with those calculated with the aid of this formula. It 
may be noticed that the constant A represents the density of the 
liquid at absolute zero, and that the formula may be applied in the 
calculation of such limiting densities. H. M. D. 


Simultaneous Action of Very High Pressures and Tempera- 
tures on Chemical Phenomena. Cosmogonical Applications: 
Chemical Origin of Solar Radiation ; Discussion of Arrhenius’s 
Theory. E. Briner (J. Chim. phys., 1915, 13, 465—487).—A 
consideration of the influence of very high pressures on high tem- 
perature systems, which at moderate pressures would consist almost 
entirely of elementary atoms, shows that the temperature effect 
would in a large measure be counterbalanced by the pressure effect, 
and that simple and compound molecules should be capable of 
existence under these conditions. 

The formule expressing the relation between the pressure, tem- 
perature, and degree of dissociation are applied to the dissociation 
of hydrogen, ammonia, and nitric oxide, and the influence of 
pressure at high temperatures is derived in each case. 

Arrhenius’s theory, according to which the energy of solar radia- 
tion is attributable to the decomposition of endothermic compounds, 
is adversely criticised. The possibility that this energy has its 
origin in the combination of elementary atoms to form molecules 
is also examined, but it would seem that the energy which would 
thus become available is far too small to account for the sun’s 
radiant energy. To account for this, it would seem necessary to 
assume that the entities involved in the process of molecular 
synthesis are of sub-atomic character. H. M. D. 


Equation of State for Gases and Liquids. F. H. MacDoucati 
(J. Amer. Chem. Soc., 1916, 38, 528—555)—A mathematical 
paper, in which the Dieterici equation, p= RT/(v—b) .e-4/*R?, is 
discussed in detail, and the extent to which this equation repro- 
duces the experimental facts is shown in several ways. A number 
of methods are developed for calculating the values of a and 5, 
below, at, and above the critical temperature. A formula is 
deduced for calculating the pressure of saturated vapour from the 
densities of liquid and vapour. This equation has the form 
Ps=(d,+d,)RT . e -%+4)/22T, in which d, and d, are the densities 
of the liquid and saturated vapour respectively. A formula is 
deduced for calculating the latent heat of vaporisation from the 
densities of the liquid and saturated vapour. This formula has the 
form L=2RT log, vg/v;=a/v,—a/v,. The previously observed 
values of isopentane, carbon dioxide, and hydrogen are studied in 
connexion with these formule. In the case of isopentane, a de 
creases and } increases from 0° up to the critical temperature. The 
same is true of carbon dioxide. Above the critical temperature, in 
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the case of carbon dioxide, a continues to decrease, whilst 6 remains 
fairly constant up to 200°. In the case of hydrogen, a decreases 
from the critical temperature up to the ordinary temperature, whilst 
6 does the same from —183° at least. The inversion temperature 
is calculated in the case of hydrogen and also the temperature at 
which it is in accord with Boyle’s law for moderate pressures. The 
latter temperature was found to be —171°4°. On combining the 
law of Cailletet and Mathias with a result obtained in many cases 
by Young, it is shown that the density of a substance at the 
absolute zero is four times the critical density. The author’s conclu- 
sions in regard to the variations of b with temperature are in 
accord with some of the views of Richards in connexion with the 
compressibility of atoms. J. F. 8. 


Consideration of the Critical Opalescence. Errore Carposo 
(J. Chim. phys., 1915, 18, 414—425. Compare A., 1913, ii, 109, 
110, 111).—The opalescence exhibited by carbon dioxide and other 
substances in the neighbourhood of the critical temperature has 
been found, in agreement with previous observations, to vary in 
character with the filling of the tube containing the substance. 
This variation shows itself in the temperature at which the opales- 
cence is a maximum and also in the length of the interval in which 
the opalescence is visible. The phenomenon has not been observed 
in the author’s experiments with oxygen, nitrogen, carbon mon- 
oxide, and methane, and it is suggested that this may be due to 
the shortness of the opalescent interval in the case of gases of low 
critical temperature. 

An examination of the hypothesis that the opalescence is due to 
the formation of an emulsion leads to the conclusion that this offers 
no satisfactory explanation of the facts. On the other hand, it is 
claimed that the apparent absence of the phenomenon in gases of 
low critical temperature is in accord with Smoluchowski’s view that 
the heterogeneity which gives rise to the opalescence is connected 
with the velocity distribution of the molecules. An analysis of 
Maxwell’s formula indicates that the velocities of the molecules 
will tend towards a uniform value as the temperature falls, and 
local differences in density will consequently become less marked. 


H. M. D. 


Variations of the Specific Heats of Gases with the Pressure. 
THADEE Prczatski (Ann, Physique, 1916, [ix], 5, 113—120. Com- 
pare A., 1914, ii, 527)—A mathematical discussion of the subject. 

W. G. 


Determination of the Velocity of Sound and of the Ratio of 
the Specific Heats of Gases by Kundt’s Dust Figure Method, 
Gustav Scuwerkert (Ann. Physik, 1916, [iv], 49, 433—436. Com- 
pare this vol., ii, 79).—-An addendum to the previous paper, giving 
a summary of recent determinations of the specific heat ratio and 
of the specific heat at constant pressure. H. M. D. 


GENERAL AND PHYSICAL CHEMISTRY. ii. 217 


The Ratio of the Specific Heats K=c,/c, of Nitrogen. F. A. 
Scnuuze and H. Ratusen (Ann, Physik, 1916, [iv], 49, 457—469). 
—The specific heat ratio has been determined for carefully purified 
nitrogen by Kundt’s method, giving cp/c,=1°4144+0°0002 at room 
temperature and a pressure of 1 atmosphere. This value leads to 
4193 x 10’ erg for the mechanical equivalent of the calorie. Recent 
measurements of the specific heat ratio for air, oxygen, and hydro- 
gen afford for the mechanical equivalent 4°209, 4°188, and 
4°202 x 107 erg respectively. The agreement between these several 
values is much closer than that indicated by older measurements. 


H. M. D. 


The Latent Heat of Fusion of Ice. <A. Lepuc (Ann. Physique, 
1916, [ix], 5, 5—17).—A report presented to the third International 
Congress of Cold (Washington-Chicago, September, 1915), in which 
the work on this subject is summarised and the value 79°6 cal. 
deduced for the latent heat of fusion of ice at 15°. W. G. 


Cryoscopic Measurements at Low Temperatures. UH. 8. 
Rerp and D. McIntosu (J. Amer. Chem. Soc., 1916, 38, 615—625). 
—The molecular weights of a number of oxygen-containing organic 
liquids of low melting point have been determined in solution in 
hydrogen bromide by the cryoscopic method. The liquids examined 
were: ethyl alcohol, methyl alcohol, ethyl acetate, ethyl ether, 
acetone, acetic acid, paracetaldehyde, and acetaldehyde. Experi- 
ments were also made with bromine. The cryoscopic constant for 
hydrogen bromide was found to be 103°1 from experiments on 
toluene, chloroform, and carbon tetrachloride. The results show 
that al] the compounds which form compounds with hydrogen 
bromide are both associated and dissociated, the amount of associa- 
tion varying very much with the substance. The amount of associa- 
tion agrees fairly well with the figures obtained for the molecular 
conductivity, the substances showing the greatest amount of asso- 
ciation having the greatest conductivity. A comparison of the 
properties of ethyl ether and ethyl alcohol in hydrogen bromide 
is made with similar solutions in chlorine. Oxonium compounds 
are formed in both cases, and a study of the slopes of the freezing 
curves shows that in solution these compounds are largely broken 
down into their constituents. Solutions in chlorine are non-con- 
ductors, that is, they exhibit no electrolytic dissociation. The 
determinations of molecular weights in liquid chlorine made 
recently by Waentig (A., 1910, ii, 581) show normal results for 
ethyl ether over a considerable concentration, whilst methy! alcohol 
and ethyl alcohol are greatly polymerised. There are, therefore, 
systems in which the compounds are broken down partly into their 
constituents which are further complicated by association and in 
some cases by electrolytic dissociation. Hence it is at present im- 
possible to assign to these three factors their proper proportion and 
to give formule to oxonium compounds. The increase in complexity 
in solution shown by the increasing values of the molecular weights 
points to the correctness of the view previously expressed that the 
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ions are much more complex than would be expected from the 
oxonium theory. J. F. 8. 


Mathematical Relationship between the Boiling Point and 
Absorption Coefficient of Gases. A. Imnor (Zeitsch. physikal 
Chem., 1916, 91, 124—128).—A theoretical paper, in which the 
connexion between the boiling point and the absorption-coefficient 
of gases is studied. It is shown that for the majority of the gases 
which obey Heury’s law, the boiling point is approximately propor- 
tional to the logarithm of the absorption-coefficient at 0° and 
760 mm. for water, if —100° is taken as the zero of temperature. 
On the other hand, if the temperatures are measured in absolute 
degrees, the boiling points of various gases bear the same relation- 
ship to one another as do the logarithms of their absorption- 
coefficients: 7';=A log a,; T,=A loga, or 7,/T,=loga,/loga,. The 
value of the constant has been determined and found to be 27°4, 
so that 7=27°4 log,.a or a=eT/24, J. F. 8. 


Formula for the Calculation of the Heat of Vaporisation of 
Non-associated Liquids. Atrrep Atpertost (J. Chim. phys., 
1915, 18, 379—389).—On the assumption that the attraction 
between two spherical molecules varies directly as the product of 
the masses and inversely as the sixth power of the distance between 
them, the author has derived the formula L=a(d5/3 — d’5/3) — 
Bd'(1 —d!/d)+ p(v'—v) for the latent heat of vaporisation Z. In 
this, a and 8 are constants, v and v’ the specific volumes of liquid 
and saturated vapour respectively at pressure p, and d and d’ are 
the corresponding densities. At low temperatures d/ is very small 
and the formula reduces to Z — p(v! — v)/(d5/3d'5/3) =a, 

It is shown by reference to the data for a number of organic 
liquids that the heats of vaporisation calculated by means of this 
formula over a considerable temperature range are in good agree- 
ment with those derived thermodynamically from Young’s data for 
the vapour pressures. The deviations are of the order of 0°2—0°5%. 


H. M. D. 


Vapour Pressure of Solutions. Lowering of the Vapour 
Pressure of Water Produced by Dissolved Potassium Chloride. 
B. F. Lovetace, J. C. W. Frazer, and E. Mruuer (7. Amer. Chem. 
Soc., 1916, 38, 515—-528).—The authors have previously (A., 1915, 
ii, 11) described an apparatus for the determination of the vapour 
pressure of solutions. This apparatus has now been improved by 
a more sensitive temperature regulation, which makes it possible 
to keep the temperature constant to within 0°01° for twelve hours, 
by the introduction of a mechanical device for stirring the solutions 
under investigation during the experiment and by the addition 
of a more sensitive McLeod gauge for measuring the residual air 
pressure after the absorption of the water-vapour. The actual 
observations of the vapour pressure were only made after the 
McLeod gauge had shown a residual air pressure of less than 
0°0001 mm. Under these conditions the vapour pressure of a given 


at eto 


GENERAL AND PHYSICAL CHEMISTRY. ii. 219 


solution remains constant for days to 0°001 mm. A number of 
solutions of potassium chloride of concentration 0°2—2°0NV have 
been investigated with regard to their vapour pressure by the 
above-mentioned apparatus. It has been shown by analysis of the 
solutions from the apparatus, after the measurements have been 
made, that the change of concentration of the solutions during the 
process of removing the dissolved air and measuring the vapour- 
pressure lowerings is small enough to be neglected. The most 
notable feature of the experimental results is that the molecular 
lowering is the same for all solutions investigated. Thus a 0°2/- 
solution gives a lowering of 0°110 mm., whilst a 2¥-solution gives 
a lowering of 1:1102 mm. Similar results have been obtained by 
Tower and Germann (A., 1915, ii, 11) from the vapour tension 
of alcoholic solutions of potassium bromide and lithium chloride. 
The authors are unable to decide whether this phenomenon, as sug- 
gested by Tower and Germann, is due to the combination of solvent 
and dissolved substance or not. J. F. S. 


The Relation between Surface Tension and Other Quantities. 
Masao Katayama (Sci. Rep. Tohoku Imp. Univ., 1916, 4, 
373—-391).—The surface tension at the surface of a liquid in 
contact with its saturated vapour is influenced by the vapour as 
well as by the liquid. An attempt is made to eliminate the effect 
of the vapour by subtracting the number of molecules in unit 
volume of the vapour from the number in unit volume of the 
liquid. The molecular volume of the fictitious liquid resulting 
thereby is given by the equation V’/=M/D,—D,, in which D; and 
D, are the orthobaric densities of liquid and vapour respectively, 
and M is the molecular weight of the substance. The molecular 
surface energy, measured by yV’i, is then found to be a linear 
function of the temperature until the critical temperature is nearly 
reached. This is shown by reference to the data for benzene, 
chlorobenzene, carbon tetrachloride, ethyl ether, ethyl acetate, and 
methyl formate. 

From van der Waals’s equation connecting the surface tension 
and temperature and the Eétvés equation, the author deduces the 
relation D, — D,=3°03(1 — 6)°*!D, between the orthobaric densities 
D, and D, at the reduced temperature @ and the critical density D,. 

A further relation is that connecting the total surface energy u 
and the free surface energy y, which has the form 

u/y =(1+0°2346)/(1-8), 
and this is found to be in good agreement with experiment. 
H. M. D. 


Changes in Volume on Solution in Water of the Halogen 
Salts of the Alkali Metals. II. Grecory Paut Baxter and 
Curtis Criayron Watiace (J. Amer. Chem. Soc., 1916, 88, 
70—105. Compare A., 1911, ii, 557).—The densities of aqueous 
solutions of the chlorides, bromides, and iodides of the metals 
lithium, sodium, potassium, rubidium, and cesium have been deter- 
mined for a large number of concentrations from saturation down- 
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wards at temperatures of 100°, 70°19°, 50°04°, 25°, and 0°. From 
the density values the change in volume is calculated, and also the 
change in volume per gram of dissolved salt and per gram-molecule 
of salt. Voluminous tables of results are given, which include the 
whole of the experimental data and the calculated quantities. The 
changes in volume observed can be explained by Richard’s hypo- 
thesis of compressible atoms and that of hydration. This explana- 
tion assumes that the following two changes, which take place 
during solution and dissociation, are the chief causes of the observed 
effects: (i) When the molecules dissociate, they are, to a large 
extent, freed from compression due to chemical affinity, and in 
consequence there is a large expansion amounting to 15—56% of 
the volume of the uncombined elements; (ii) when the ions, and 
probably the molecules, are combined with water, both the hydrated 
substance and the water undergo compression. The latter effect 
varies regularly with the compressibilities of the substances 
involved as well as with their affinities for each other. The change 
in volume in the formation of the solution from the free halogens 
and the alkali metals and water is found to be nearly additive at 
all concentrations; at low concentrations because the changes 
involved are chiefly due to the formation of ions from the elements, 
which are independent of the salts involved ; at high concentrations 
because the molecules, being less hydrated and less compressible, 
produce smaller contractions, and because the molecular volumes 
of the salts are very nearly additive. The effect of rising tempera- 
ture is found in general to diminish contraction or increase expan- 
sion owing to lessened hydration of all the substances concerned. 
Marked exceptions exist at the ordinary temperature in lithium 
chloride and bromide, and also in the case of potassium bromide 
at high temperatures. It is pointed out that no simple method 
exists for separating the effects due to ionised and non-ionised 
material because of the varying magnitude of the change for each 
ion or molecule with changing concentration. J. F. 8. 


Densities and Cubical Coefficients of Expansion of the 
Halogen Salts of Sodium, Potassium, Rubidium and Cesium. 
Grecory Pavut Baxter and Curtis Crayton Watiace (J. Amer. 
Chem. Soc., 1916, 38, 259-266. Compare preceding abstract). The 
values of the densities of the above-mentioned salts were required 
at various temperatures in the calculations connected with the 
work described in the previous paper. The densities and coeffi- 
cients of cubical expansion were deduced from results obtained by 
weighing known quantities of the material in toluene, and by 
measuring the volume ot toluene displaced by known weights of the 
materials at various temperatures. The following densities were 
found: sodium chloride, 70°19°. 2°153; 50°04°, 2°156; 25°, 2°161; 
0°00°, 2°168 ; sodium bromide, 50°04°, 3-194 ; 25°0°, 3°203 ; 0°, 3°213; 
sodium iodide, 50°04°, 3°683; 25°, 3°665; 0°, 3°677; potassium 
chloride, 70°19°, 1-978 ; 50°04°, 1°981 ; 25°, 17987; 0°, 1°992; potass- 
ium bromide, 50°04°, 2°740; 25°, 2°749; 0°, 2°756; potassium iodide, 
50°04°, 3°114; 25°, 3°123; 0°, 3°133; rubidium chloride, 50°04°, 
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2°792; 25°, 2°798; 0°, 2°806; rubidium bromide, 50°04°, 3°340; 
25°, 3°349; 0°, 3°358; rubidium iodide, 50°04°, 3°542; 25°, 3°550; 
0°, 3°560; cesium chloride, 70°19°, 3°952; 50°04°, 3°961; 25°, 
3°974; 0°, 3°988; cesium bromide, 50°04°, 4°418; 25°, 4°433; 0°, 
4°449; cesium iodide, 50°04°, 4°493; 25°, 4°509; 0°, 4°525. A list 
of values found by other observers is included in the paper. 

J. F. 8. 


Densities and Cubical Coefficients of Expansion of Certain 
Substances: As,O,, PbCl,, PbBr,, PrCl,, Grecory Paut Baxter 
and CuarLes Francis Hawkins (J. Amer. Chem. Soc., 1916, 38, 
266—271).—The densities of the above-named substances have been 
determined by weighing in a toluene-filled pyknometer at 50°, 25°, 
and 0°. The following values were obtained: arsenious oxide 
(octahedral), 50°; 3°851; 25°, 3°865; 0°, 3°874; lead chloride, 50°, 
5°872 ; 25°, 5°885; 0°, 5°899; lead bromide, 50°, 6°644; 25°, 6°669; 
0°, 6°676; praseodymium chloride, 25°, 4°020. The coefficients of 
cubical expansion of the first three substances have been calcu- 
lated. A list of previous determinations of these quantities 
by other observers is included in the paper. J. F. 8. 


Van der Waals’s Equation. W. V. Mercatr (J. Physical Chem., 
1916, 20, 177—187. Compare this vol., ii, 85).—By rearrangement 
of its terms, van der Waals’s equation becomes an expression of 
equilibrium between opposing pressures, P,+P,=P;. Here 
P.(=a/v?) is the cohesive pressure due to the attraction between 
the molecules, and P.(=RT/v—b) is the elastic pressure tending to 
increase the volume of the mass, P, being the external pressure. 
Certain conclusions were reached in the previous paper connecting 
important points on the volume—temperature curves with the rate 
of change with volume (or density) of these opposing pressures, 
and in the present paper these conclusions are confirmed by a rigid 
mathematical analysis of the equation. E. H. R. 


Sources of Error in Viscosity Measurement. Evcene C. 
Brincuay, H. I. Scutestncer, and Artuur B. Coteman (J. Amer. 
Chem. Soc., 1916, 38, 27—41).—Whilst working with the Bing- 
ham viscosimeter (A., 1914, ii, 342) the authors found that the 
viscosities, when calculated by the generally accepted formula, were 
not constant, but varied with the pressure applied. They were 
thus led to investigate the various points in the construction, 
method of use, and interpretation of various factors, of viscosi- 
meters. It is shown that the average pressure to be used in the 
calculation of a viscosity measurement is not strictly one-half the 
sum of the initial and final pressures, as ordinarily assumed, and 
the use of this value may lead to considerable error. The method 
of arriving at the true average pressure has been deduced and 
tested experimentally. In the flow of a liquid through a capillary 
tube it is immaterial, for purposes of viscosity measurement, 
whether the capillary is horizontal or vertical. When a liquid 
flows from a capillary with a trumpet-shaped opening there is a 
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definite loss of kinetic energy, but whether the correction for this 
is the same as that in the case of a capillary with a uniform bore 
has not been proved. As a result of the work, it is suggested that 
the capillaries of viscosimeters should have ends which are as 
nearly square as possible, so that the kinetic energy correction 
may ke readily calculable, also that the bulbs should be as short 
as possible. The latter is achieved by making each bulb approxi- 
mately of the shape of two cones placed base to base. J. F. S. 


Change of the Internal Friction of Metals with Temperature. 
P. Lupwik (Zeitsch. physikal. Chem., 1916, 91, 232—247).—With 
the object of investigating the change of internal friction ‘with 
temperature, the hardness of the metals tin, bismuth, cadmium, 
lead, zinc, antimony, aluminium, and copper has been determined 
at temperatures from 20° to the melting point in most cases, and 
in those cases where the metal melts above 600° the measurements 
have been carried out up to that temperature. The method 
employed was the cone pressure method, the pressure applied vary- 
ing from 5 to 1000 kilograms for fifteen and three hundred seconds. 
From curves of the experimental results it is shown that the 
decrease of the hardness and internal friction with increase of 
temperature is fairly steady. Irregularities, due to changes in the 
modification of the metal, do not seem to be important. A com- 
parison of the hardness figures at similar and at homologous tem- 
peratures shows that the change in hardness is not the same for 
various metals, since the curves repeatedly cross one another; con- 
sequently the hardness is to be regarded as dependent on the 
temperature at which it is determined. At the melting point the 
hardness still possesses a considerable value; thus for tin and 
bismuth it has 10% of its original value; cadmium, 2%; lead, 7%; 
zinc, 14%. A sudden fall in the hardness only occurs as the metal 
melts. The internal friction of a solid metal therefore passes, as 
the metal melts, suddenly into the viscosity of the molten metal. 

J. F. S. 


Surface Tension I. Drop Weight Method for the Determi- 
nation of Surface Tension. Wiiiiam D. Harkins and E. C. 
Humpnery (J. Amer. Chem. Soc., 1916, 38, 228—236).—The drop 
method offers the most exact means of determination of surface 
tension, but owing to faulty theoretical treatment of experimental 
data widely divergent results are obtained. The ideal conditions 
are represented by the equation W =2zra, where W is the weight of 
the drop, r the radius of the tip of the dropping tube, and a the 
surface tension. This equation is only true if the pendant drop 
is entirely supported by the surface tension and if the whole of the 
drop falls. Neither condition obtains in practice. The subject was 
treated theoretically by Lohnstein (A., 1909, ii, 25), who evolved 
the formula W=22raf(r/a), in which a is the square root of the 
capillary constant. The function f(r/a) therefore represents a 
correcting factor, which was calculated by Lohnstein for various 
values of r/a. These the authors find are not sufficiently accurate 
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if values of the surface tension more accurate than 4% are required. 
They have therefore determined experimentally the values of /(r/a), 
using a two-liquid interface at temperatures of 10°, 20°, 25°, and 
30°. The receiving liquids were benzene, ethyl carbonate, dimethyl- 
aniline, xylene, toluene, hexane, whilst the dropping liquid was 
water, benzene, or solutions of sodium chloride or strontium 
bromide. Some experiments were carried out by allowing the 
drop to fall into air. The experimental values are compared with 
the theoretical values of Lohnstein; the former give a very much 
smoother curve than the latter. J. F. 8. 


Surface Tension. I{. Apparatus for the Determination of 
the Surface Tension at the Interface between Two Liquids. 
Wituram D. Harkins and E. C. Humpnery (J. Amer. Chem. Soc., 
1916, 38, 236—242. Compare preceding abtsract).—A description 
of apparatus for determining surface tension by both the drop 
method and the capillary rise method is given in the paper. The 
apparatus in the former case consists of a pipette of about 10 c.c. 
capacity graduated in 1/10 c.c. above and below the bulb. Below 
the lower graduations a capillary tube of 0°3 mm. diameter is 
attached ; this is bent upward, and at the height of the bulb bent 
downward agiin. The end of the capillary tube passes through 
a stopper in a small vessel designed to hold the second liquid. The 
dropping end of the tube was 9°4 mm. diameter, since it was found 
that with this dimension the value of the correcting factor, f(r/a), 
is most accurately known. A second tube, attached to a suction 
apparatus, also passes through the stopper of the containing vessel. 
The method of effecting a determination consists in filling the 
pipette to slightly above the zero graduation and then just bring- 
ing the level to the zero mark. The end is then placed in the 
second liquid and the temperature of the whole allowed to become 
constant. The exhausting pump or tube is then so arranged that 
a drop of liquid will form and fall in three to three and a-half 
minutes. When this has happened, the volume of the drop is read 
off from the pipette and the weight calculated. A piece of appara- 
tus is described for measuring the surface tension at the interface 
of two liquids by the capillary rise method. For the actual details 
the original paper must be consulted. A very novel feature is the 
method of producing capillary tubes of uniform bore. The tubes 
are of Jena glass and of about 1°4 mm. diameter, uniformity being 


obtained by turning the bore in an accurate and sensitive lathe. 
J. F. S. 


Surface Tension. III. Surface Tension at the Interface be- 
tween Two Liquids and the Effect of Acids, Salts, and Bases on 
the Interfacial Tension. Wiitiam D. Harkins and FE. C. Humpnery 
(J. Amer. Chem. Soc., 1916, 38, 242—246. Compare preceding 
abstracts).—The surface tension at the interface between water and 
benzene has been determined at 10°, 20°, 25°, 30°, and 40° by the 
capillary rise method. The value of the surface tension at an 
temperature is given by the formula a=35°54(1—0°056t). The 
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surface tension at the interface between water and ethyl carbonate, 
dimethylaniline, xylene, toluene, and hexane has been determined 
at 25° by the same method. The values found are about 6% higher 
than those previously obtained by von Lerch (A., 1913, ii, 13) and 
Antonoff (A., 1907, ii, 606). The effect of acids, bases, and salts 
on the surface tension at the benzene-water interface has been 
studied. It is shown that inorganic acids (HCl, H,SO,), bases 
(NH,°OH), and salts (NaCl) lower the surface tension only very 
slightly, but organic acids (formic, acetic, and butyric) produce a 
marked lowering, the value being greater the higher the molecular 
weight of the acid. The following figures for approximately 
N/2-solutions of the acid show the effect: pure water, 34°18; 
N/2-formic acid, 32°49; W/2-acetic acid, 29°24; and WN /2-butyric 
acid, 22°45. These results are particularly interesting in connexion 
with muscular action. J. F. 8S. 


Simple Apparatus for the Accurate and Hasy Determination 
of Surface Tension, with a Metal Thermoregulator for the 
Quick Adjustment of Temperature. Witiiam D. Harkins and 
F. E. Brown (J. Amer. Chem. Soc., 1916, 38, 246—252).—An 
apparatus is described for the determination of surface tension 
by the drop-weight method. It consists essentially of two weigh- 
ing bottles fitted with glass or monel-metal stoppers. One of these 
bottles contains the liquid under investigation, and the other 
receives the drops. The two bottles are connected by a capillary 
U-tube with a long and a short limb; the end of the short limb 
furnishes the dropping surface. The dropping tip is so ground 
that interchangeable tips of monel-metal can be attached, thus 
enabling a rapid change of the diameter to be made. Into each 
stopper a capillary tube enters, just passing through the stopper, 
the one to produce a slightly reduced pressure in the dropping 
bottle and the other to admit air to the reservoir. A mercury 
burette is described for the production of the suction. Both 
weighing bottles and their connexions are placed in a nickel-plated 
brass box with glass sides, which enables the whole apparatus to 
be sunk in a thermostat. Complete working details for making 
the apparatus are given in the paper. J. F. 8. 


«» Properties of Mixed Liquids. I. Sulphuric Acid-Water 
Mixtures. J Livinastron R. Morcan and Crarke Epwin Davis 
(7. Amer. Chem. Soc., 1916, 38, 555—568).—A large number of 
surface-tension measurements have been made by the drop-weight 
method, with solutions of sulphuric acid of concentrations from 
that of pure water to pure sulphuric acid at temperatures 0°, 30°, 
and 50°. Formule have heen deduced by means of which the 
surface tension and specific cohesion can be calculated at any con- 
centration and temperature between 0° and 50°. In the case of 
the more concentrated solutions, difficulties were encountered in the 
formation of the drop owing to the poor way in which it covered 
the tip. This was got over by rapidly forcing out the drop and 
then withdrawing it several times until the tip was properly 
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covered and then allowing it to form in the normal manner. It is 
shown that both the addition of sulphuric acid to water and of 
water to sulphuric acid cause an increase in the surface tension, so 
that different concentrations of sulphuric acid may have the same 
surface tension at the same temperature. The addition of sulphuric 
anhydride to sulphuric acid also increases the surface tension. If 
the property—composition curve has any chemical meaning it may 
be assumed from the surface tension results that a hydrate, 
H,SO,,H,O, exists at 85% sulphuric acid. The application of the 
theory of Denison (A., 1913, ii, 30), that the deviation of a property 
from the mixture lay plotted against the composition shows at 
the point of maximum deviation the presence of a compound of 
identical composition with that of the solution leading to the maxi- 
mum deviation, indicates the following hydrates in water solutions 
of sulphuric acid according to the property which is taken as the 
criterion: H,SO,,H,O (density, compressibility, viscosity, refrac- 
tion), H,SO,,2H,O (refraction), H,SO,3H,O (surface tension), 
3H,SO,,H,O (conductivity, viscosity), H,SO,,12H,O (conductivity, 
density), 4H,SO,,H,O or 5H,SO,,H,O (viscosity). J. F. 8S. 


Adsorption. V. Geruarp C. Scumipt and Bernuary HINTELER 
(Zeitsch. physikal. Chem., 1916, 91, 103—123. Compare A., 1912, 
ii, 236; 1913, ii, 677)—The adsorption of vapours of benzene, 
hexane, carbon disulphide, chloroform, acetone, ethyl alcohol, 
methyl alcohol, and water by bone charcoal has been determined 
up to the saturation point at 14°2°. It is shown that for those 
liquids which are normal the saturation value is approximately 
proportional to the molecular volume of the liquid. For associated 
liquids no proportionality exists, in some cases the product of the 
saturation value and the molecular volume being larger than in 
the case of normal liquids and in some cases smaller. The exponen- 
tial formule, c,=e,* and c,=m(c,/S)*, express the experimental 
results up to saturation fairly accurately. In these expressions 
c, is the concentration of the vapour, c, the quantity adsorbed, 
a the vapour tension, S the saturation value, and & and a con- 
stants. Schmidt’s formula (loc. cit.), (a—«z)/v.S=KeAS-2/8, z, 
where (a—)/v is the concentration, S the saturation value, z the 
adsorbed quantity, and K and A constants, expresses the experi- 
mental results for benzene, but fails entirely in all other cases. 
Consequently, this formula is not to be used further as the adsorp- 
tion isothermal. J. F. 8. 


Geochemical Metal Adsorption. Oskar Nacet (Kolloid. Zeitsch , 
1915, 16, 19—20).—Reference is made to the natural occurrence 
of platinum, gold, silver, and vanadium in deposits which seem 
to show that the metals have been adsorbed by the matrix. In this 
connexion the author calls attention to the large adsorption of 
clays in respect of potassium compounds. H. M. D. 


Simultaneous Adsorption by Two Adsorbing Media. Hitary 
Lacus (Zeitsch. physikal. Chem., 1916, 91, 155—-170).—A number 
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of adsorption experiments have been carried out at room tempera- 
ture, using simultaneously two of the following adsorbents: char- 
coal, wood, alumina, meerschaum, and quartz. Solutions of acetic 
acid, butyric acid, succinic acid, sodium hydroxide, pyridine, and 
acetone were shaken with known quantities of each of the adsorbents 
separately and with a mixture of two of the adsorbents, and the 
equilibrium conditions determined. The object of the investigation 
was to ascertain the equilibrium conditions in the presence of two 
adsorbents and to ascertain whether two oppositely charged 
adsorbents effected a change in the amount of adsorption of either 
or both of the individual adsorbents. It is shown that if the 
solutions are not too dilute, irrespective of the nature of the 
adsorbents, the quantity of material adsorbed by a mixture of 
adsorbents is the sum of the quantities adsorbed by the adsorbents 
separately. If the solutions are very dilute the amount adsorbed 
by a mixture is less than the sum of the amounts adsorbed by 
the adsorbents separately. In the case of solutions of acids and 
bases, and to some extent in the case of acetone, the equilibrium 
constant is the same, whether the adsorbents are mixed or are kept 
in separate compartments. In the case of colour substances 
(methylene-blue, crystal-violet, new magenta, and auramine), the 
equilibrium constant is different in the two cases. J. 


The Adsorption of Acids by Cellulose. Aan Leicuron (J. 
Physical Chem., 1916, 20, 188—194. Compare this vol., ii, 128).— 
The behaviour of sulphuric, phosphoric, or hydrochloric acid of 
varying concentration towards cellulose in the form of surgeons’ 
cotton purified by treatment with 1% sodium hydroxide, was studied 
by shaking about 1 gram of cellulose with 100 c.c. of acid for three 
hours and then centrifuging for one hour. The acid retained by 
the cotton was estimated gravimetrically, and the centrifuged acid 
was titrated to determine if any change in concentration had taken 
place through selective adsorption. Curves were plotted illustrat- 
ing the increase in adsorption with increasing concentration of 
each acid. Selective adsorption is shown only at high concentra- 
tion, and is most marked in the case of hydrochloric acid; with 
sulphuric acid it begins at a concentration of 400 grams per litre ; 
it is not detected with phosphoric acid. The value of the adsorp- 
tion, expressed in grams, is greatest with sulphuric and least 
with hydrochloric acid. No evidence of the formation of a com- 
pound between acid and cellulose was discovered. The presence 
of acid lowers appreciably the amount of water adsorbed by the 
cotton. E. H. R. 


The Adsorption of Dyes by Colloidal Clay, etc. Paur 
Rowiand (Kolloid. Zeitsch., 1915, 16, 16—18).—In general, the 
adsorption of dyes by colloidal silicates increases with increase in 
the colloidal nature of the dye. The constitution of the dye also 
seems to have an influence on the phenomenon. Dyes derived from 
triphenylmethane are in general readily adsorbed, whilst those 
containing nitro- or azo-groups are adsorbed with greater difficulty. 
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The differences exhibited by colloidal silicates towards ."% may 
be utilised in separating dyes from their mixtures. H. M. D. 


Abnormal Osmosis. H. Freunp.icn (Kolloid. Zeitsch., 1916, 
18, 11—16).—The author discusses certain apparently well-estab- 
lished cases of osmosis in which the solutions separated by the 
semi-permeable membrane are isosmotic, or in which the direction 
of the flow of water is from the more concentrated to the less 
concentrated solution (negative osmosis). It is supposed that these 
anomalous effects are due to electro-endosmose under the influence 
of local electric currents. Electro-endosmotic effects of this kind 
may occur when the membrane is permeable to the solvent as well 
as to electrolytes which may be present in solution, and also when 
the membrane is permeable to the solvent and to a particular ion. 
According to the explanation which is put forward, there is a 
close similarity in the relation between electro-endosmose and 
abnormal osmosis on the one hand, and between electrostenolysis 
and the Becquerel phenomenon on the other. In other words, the 
Becquerel phenomenon is attributable to electrostenolysis under 
the influence of local currents. H. M. D. 


Diffusion of Iodine in Potassium Iodide Solutions. GraHam 
Epcar and Srertinc H. Diees (J. Amer. Chem. Soc., 1916, 38, 
253—259).—The authors have determined the rate of diffusion of 
iodine into potassium iodide of various concentrations by the two- 
layer method. A layer of potassium iodide of concentration 0°5/, 
0°25, NV, 2N, 3N, or 4°5N was placed in a cylindrical vessel, and 
below it a layer of V/20-iodine in potassium iodide of the same 
concentration as the upper layer was introduced by means of a 
funnel. The amount of iodine which diffused into the upper layer 
was determined by titration with sodium thiosulphate. Viscosity 
measurements were made of solutions of iodine of the same con- 
centrations and the fluidity calculated. It is shown that increase 
in the concentration of potassium iodide causes a marked increase 
in the rate of diffusion of the iodine; there is also an increase in 
the fluidity of the solutions. These results confirm the results of 
von Name (A., 1910, ii, 280; 1911, ii, 973) that the rate of reaction 
between iodine, in potassium iodide solution, and metals increases 
with increase in the concentration of the potassium iodide. Since 
these reactions depend on diffusion, it follows that von Name’s 
results demand an increase in the rate of diffusion of iodine with 
increase in the concentration of potassium iodide. It is shown 
that the increased fluidity is insufficient to account for the increased 
rate of diffusion, and all other possible reasons would lead to a 
decreased rate of diffusion. J. F. 8. 


Non-ideal Solutions. The Activity of a Sparingly Soluble 
Component. E. K. Srracuan (J. Amer. Chem. Soc., 1916, 38, 
626—632).—A theoretical paper, in which the partial pressure of 
a sparingly soluble component (iodine) has been calculated from 
its partition-coefficient in pairs of binary mixtures, water and 
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carbon tetrachloride, carbon disulphide, and bromoform. The 
partial pressure of a sparingly soluble component of a truly non- 
ideal solution is expressed by the relationship 
p=(N/N3)n,+C(N,-N).N, 
in which p is the partial pressure of the dissolved substance when 
its molecular fraction is V, p, is the vapour pressure of the pure 
solute, and JN, its molecular fraction in a saturated solution. C is 
a constant which is approximately inversely proportional to the 
square of the solubility of the dissolved substance. J. F. S. 


A Theory of Multiple Ionization. A Modification of the 
Electrolytic Dissociation Theory. Francis Farnam Heyrorn 
(J. Amer. Chem, Soc., 1916, 38, 57—-65).—A theory of ionisation 
is proposed which brings into line a number of points which do 
not readily come under the Arrhenius dissociation theory. It is 
suggested that all electrolytes are amphoteric and ionise in two 
ways, the ratio between the two forms of ionisation, as expressed 
by their ionisation constants, varying from 1:1 to very nearly 
1:0, and depending on the nature of the solvent, the concentra- 
tion of the solution, and the average structure of the molecules 
dissociating. Thus for nitric acid it is assumed that the dissocia- 
tion occurs according to the equations HNO, — H*+N0O,! and 
HNO, — OH’+NO,’, the degree of dissociation being given by 
a+ B=(t—1)/(n—1), in which a and 8B are the degrees of dissocia- 
tion of the two schemes. On the basis of this theory the author 
explains the oxidising action of sulphuric and nitric acids. In the 
case of the solution of copper by hot concentrated sulphuric acid 
it is suggested that the two equilibria exist, H,SO, — SO,” + 2H’ 
and H,SO — SO,°°+2O0H’, and that the SO,”° is discharged on 
the copper, converting it into copper ions with the liberation of the 
gas. Explanations are also offered for the precipitation of silver 
and mercury oxides by sodium hydroxide, for the heat of neutral- 
isation of weak acids and bases, and for the existence of acid 
chlorides, such as SO,Cl,. The bearing of the theory on the Ostwald 
dilution law is discussed. J. F. 8. 


Crystallographic Relations of Allied Substances Traced by 
Means of the Law of Valency-volumes. W. Bartow (Min. 
Mag., 1916, 17, 314—323).—The equivalence-parameters of several 
pairs of sulphates (for example, CuSO, and MgSO,,H,O, CaSO, and 
CaSO,,2H,O, etc.) are compared. By suitably selecting the axes, it 
is found that two of the parameters are nearly equal for the two 
members of the pair, whilst the third parameter has the ratio of 
W: Wg, that is, the ratio between the sums of the valency-volumes 
of the two salts. From this it is concluded that there is a stati- 
fication of the crystal-structure, the atomic arrangement in layers 


in one plane direction being the same for both salts of the pair. 
L. J. 8. 


Crystals as Molecular Compounds. Pau Preirrer (Zeitsch. 
anorg. Chem., 1915, 92, 376—380).—When Bragg’s structure for 
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the crystal of sodium chloride is examined, it is found that each 
sodium atom is symmetrically surrounded by six chlorine atoms and 
each chlorine atom by six sodium atoms. This accords with a 
co-ordination number of 6 for each of these kinds of atoms, the 
union being partly by principal and partly by subsidiary valences. 
This is in accordance with the structure of such salts as [TAg,]NO,, 
[ITAg.](NO,)., [PAg,](NO,)2,, and [AsAg,](NO,),. In the case of 
symmetrical compounds, the difference between principal and sub- 
sidiary valences disappears. C. H. D. 


The Crystallisation of Phenyl Ether. C. Davuzire (Compt. 
rend., 1916, 162, 385—-387).—The author has followed, by micro- 
scopic examination, the steady crystallisation of superfused phenyl 
ether at 20°, when a small fraction of the solid material is intro- 
duced into the liquid. The surface of the crystalline fragment 
introduced, which is generally very irregular, soon becomes regular 
by “ cicatrisation ” (compare Maurain, “ Les états physiques de la 
matiére,” p. 92). This and the further growth of the crystal sets 
up two sorts of movements in the liquid. The first is a flow of the 
liquid towards the crystal which is manifest throughout the whole 
mass and produces eddies near the crystal. The second is of an 
undulating nature at the surfaces of contact between the liquid 
and the solid. It consists in a series of fine striata which pass 
continually along the growing faces, and are termed waves of 
crystallisation. These bring about the “ cicatrisation” of the 
irregular crystals, and cause the formation of the faces and edges 
of the small crystals, the edges being the lines of stoppage of the 
undulatory movement, the stoppage being produced by an inverse 
undulation or by some other cause. W. G. 


The Growth of Crystals. Paut Gauserr (Compt. rend., 1916, 
162, 471—473. Compare Bull. soc. france. min., 1902, 25, 258; 
1904, 2'7, 233).—A claim for priority over Dauzére (compare pre- 
ceding abstract) for the discovery of the various movements of the 
liquid towards the crystal during crystallisation of a fused salt. 

W. G. 


The Mode of Flow in Crystalline Solids. G. Tammany 
(Zeitsch. anorg. Chem., 1915, 92, 37—46).—The view that the flow 
of crystalline solids is due to a partial melting is criticised. Accord- 
ing to Poynting, the melting point of a solid is always lowered by 
pressure applied in such a way that the liquid formed is free to 
escape. This couaclusion is due to a wrong application of thermo- 
dynamical reasoning to a case in which the cycle is not reversible. 
It is improbable that a characteristic property, such as the melting 
pressure, should vary with a chance condition such as the permea- 
bility of the wall of the containing vessel. The similar conclusion 
of Ostwald, derived from considerations of vapour pressure, is due 
to a misunderstanding of the space model containing the equilibrium 
curves, 


Niggli (A., 1915, ii, 242) reached the same conclusion by con- 
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sidering the thermodynamical potential. This is also attributed 
to the application of a principle to a case in which it is invalid. 
The actual influence of compression or tension on crystals in equili- 
brium with their melt is so small as to be negligible, even when the 
stress applied approaches the elastic limit. This is confirmed by 
observation. C. H. D. 


Colloidal Solid Solutions. D. McInrosn and RK. Epson 
(J. Amer. Chem. Soc., 1916, 38, 613—615).—When a solution of a 
salt in water is plunged into a bath at a very low temperature the 
mass freezes as a whole and the frozen mass is homogeneous. Such 
solid masses the authors term colloidal solid solutions. The frozen 
material resembles ice, but is more opaque and not so hard; when 
examined microscopically it is seen to be homogeneous, and if the 
solid is allowed to melt undisturbed there is a clear solution formed. 
Herce in comparison with cryohydrate these solutions are reversible. 
On melting, these solutions have the exact temperature at which 
they would be in equilibrium with ice. These solutions conduct 
electricity, and the conductivity of 10%, 20%, and 30% solutions of 
potassium iodide has been determined at temperatures from — 80° 
to —10°. The conductivity shows a maximum rate of increase 
at —21°, that is, at the cryohydric temperature. Similarly, solu- 
tions of V, V/2-, and NV /4-hydrochloric acid have been determined. 
The conductivity increases fairly regularly with increase of tem- 
perature. The conductivities of the acid solutions are much above 
those of salt solutions of the same concentration. J. F. S. 


Effect of Freezing on Certain Inorganic Hydrogele. H. W. 
Foote and Bratr Saxton (J. Amer. Chem. Soc., 1916, 38, 
588—609).—A method is described by which the free, capillary, and 
combined water in gels may be determined, and consequently the 
composition of the hydrogel deduced. The method consists in cool- 
ing the hydrogel in a dilatometer filled with light petroleum to 
— 20° or —30°, and observing the motions of the thread. In carry- 
ing out a determination, the dilatometer readings at first show a 
regular decrease as the temperature falls, due to contraction of the 
bulb and its contents. At a temperature several degrees below zero 
sudden expansion occurs, due to freezing. The water freezing in 
this first expansion consists of free water and that part of the 
capillary water which has reached its freezing point. After the 
volume has become constant, a further lowering of temperature 
causes more capillary water to freeze, and the volume usually 
expands somewhat further, after which contraction sets in, and if 
the temperature is sufficiently lowered the contraction becomes very 
nearly a linear function of the temperature as it is before freezing 
occurs. The reverse of these changes occurs on warming. <A 
number of preliminary determinations were carried out with sand 
and water, and lampblack and water for the purpose of testing the 
method and observing the difference between the behaviour of free 
and capillary water. Experiments were then carried out with the 
hydrogels of silica, alumina, and ferric oxide. In each case the 
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total water content was known, and from the expansion on freezing 
the free and capillary water could be calculated. Hence the water 
actually in combination in the hydrogel could be deduced. In the 
case of alumina, a sample with a total water content of 38°18% 
was shown to contain all its water in the combined condition. The 
effect of ageing and repeated freezing on the gel is investigated. 
In the case of silica two results are obtained which correspond 
with an amount of combined water agreeing with the formule 
8i0,,1°31H,O and SiO,,1°35H,O. In the case of ferric oxide the 
amount of water remaining unfrozen corresponds’ with 
Fe,0,,4°25H,0. J. F. 8S. 


Protective Colloids. Cetraria Islandica as Protective Colloid. 
I. Colloido-chemical Investigation of the Extract from Ice- 
land Moss. A. Gursrer, A. Ir1on and E. Saver (Kolloid. Zeitsch., 
1916, 18, 1—11).—The preparation of aqueous extracts containing 
colloidal substances from Iceland moss is described. These colloids, 
which are precipitated on the addition of alcohol to the aqueous 
extract, are characterised by great stability, and in the dry condi- 
tion can be kept without change for an indefinite time. By means 
of viscosity measurements the authors have investigated the influ- 
ence of high temperatures, hydrochloric acid, sodium hydroxide, 
and sodium chloride on the stability of the colloidal solutions, with 
the result that the solutions are found to exhibit only slight changes 
under the influence of these agents. The colloidal particles are 
negatively charged, and coagulation takes place at the anode. 

H. M. D. 


Theoretical Study of Chemical Equilibrium. L. Gay (J. 
Chim. phys., 1915, 18, 402—413).—A discussion of the displace- 
ment of equilibrium resulting from the addition of one of the 
reacting substances to the system in equilibrium, by making use 
of the conception of the expansibility tension. 


Non-, Uni- and Bi-variant Equilibria. VI. F. A. H. Scureine- 
makeRS (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 
1175—1190. Compare this vol., ii, 180).—A theoretical paper, in 
which the relation between the concentration— and pressure—tem- 
perature equilibrium diagrams is discussed. The two correspond 
in the sense that the one is a schematical representation of the 
other. H. M. D. 


The Mechanism of Reactions in Aqua regia. E. Briner 
(Compt. rend., 1916, 162, 387—389).—A study of the conditions 
governing the equilibrium of the reversible reaction : 

HNO, +3HCl — NOCI1+ Cl, + 2H,0. 
The equilibrium pressure at 0° is 2°84 atmos. and at 20°5—21° 
it is 5°1 atmos. Within the limits studied, the system is univariant, 
having three phases and two independent components. One liquid 
phase consists of nitrosyl chloride and chlorine in equilibrium with 
the aqueous phase, which contains, in addition to the original acids, 
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some chlorine and nitrosyl chloride. The gaseous phase contains 
all the constituents of the system. If the acids used are too dilute 
the phase consisting of the liquefied gases does not exist, and the 
equilibrium pressures diminish as the dilution increases. If the 
two concentrated acids are mixed in a Dewar vessel there is first 
a rapid rise of several degrees in the temperature, which then 
descends steadily and remains constant at about 2° below the 
original temperature of the acids. The preliminary rise in tem- 
perature is due to the action of the hydrogen chloride on the water 
of solution of the nitric acid. Taking into account the heats of 
solution, the heat of the reaction, using 37% hydrochloric acid and 
70% nitric acid, is —20 Cal., and if the dilution of the acids is 
double the value, is —27 Cal. W. G. 


The Law of Mass Action as a Special Case of a General 
Reaction Law. H. J. Prins (Chem. Weekblad , 1916, 13, 344—-350). 
—A theoretical paper, dealing with the phases of chemical reaction 
and the conditions governing it. A. J. W. 


Partition Coefficients of Hydrogen Peroxide between Water 
and Certain Organic Solvents. James H. Watton and Haroip 
A. Lewts (J. Amer. Chem. Soc., 1916, 38, 633—638).—The parti- 
tion-coefficient of hydrogen peroxide between water and each of 
the following liquids has been determined at 25°: ethyl acetate, 
isobutyl alcohol, amyl alcohol, acetophenone, ethyl ether, and 
aniline. It is shown that those organic solvents which will dissolve 
water will a'so dissolve hydrogen peroxide. Hydrogen peroxide 
does not undergo association in any of the above-named solvents. 
The values obtained by the authors in ethyl ether solution do not 
agree with those of Osipov and Popov. Hydrogen peroxide is 
soluble in phenol and in quinoline. The solution in quinoline is not 
one of simple peroxide molecules, but probably consists of a com- 
pound of the solvent and hydrogen peroxide in equilibrium with 
hydrogen peroxide. Quinoline is an unusually good solvent for 
hydrogen peroxide. At 0° for certain concentrations of hydrogen 
peroxide the ratio, H,O, in water/H,O, in quinoline, may be as 
low as 0°276. J. F. 8. 


Distribution of Caffeine Sodium Salicylate, Rapnart Ep. 
Ligsecane (Kolloid. Zeitsch., 1915, 16, 13—16).—It has been 
found that the gelatinous residue, which is obtained by evaporation 
of a few drops of a solution of caffeine sodium salicylate on a glass 
plate, shows a well developed banded structure. If a concentrated 
solution of the double salt is heated on a water-bath, a similar dis- 
tribution in layers of different refractive index is observed. The 
phenomenon, which appears to be dependent on the existence of a 
temperature gradient in the solution, has also been observed with 
solutions of gelatin and in lesser degree with solutions of sodium 
chloride, magnesium chloride, and sodium silicate. H. M. D. 


Dynamics of Scission of Carbon Dioxide from Organic 
Compounds. Emi Baur and R. Orraner (Zeitsch. physikal. Chem., 
1916, 91, 75—102).—The authors have studied the action of heat 
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on substances which evolve carbon dioxide, with the object of 
ascertaining whether these reactions are in accord with the law 
of mass action and are reversible. The three cases studied were: 
(i) the decomposition of basic ferric oxalate into ferrous oxalate 
and carbon dioxide, (ii) salicylic acid into phenol and carbon 
dioxide, and (iii) sodium salicylate into sodium phenoxide and 
carbon dioxide. It is shown in the case of basic ferric oxalate 
that an equilibrium is set up at temperatures between 160° and 
200°; the equilibrium pressure was measured, and the mass action 
constant deduced. In the case of salicylic acid the mass-action 
constant was found to be 2°7 x 10-4 at 203°; the dissociation pres- 
sure of sodium salicylate at 220° and 230° was found to be 143 mm. 
and 183°5 mm. respectively. In no case could the equilibrium 
value be obtained from the other side, even when carbon dioxide, at 
pressures considerably above the dissociation pressure, was em- 
ployed. The three cases investigated therefore represent reactions 
which proceed to an equilibrium that can only be obtained from one 
side, that is, they are reversible reactions since they follow the law 
of mass action, but the equilibrium can only be approached from 
one side. J. F. 8. 


Effect of Dissolved Substances on the Velocity of Crystal- 
lisation of Water. James H. Watton and Axserr Brann (J. 
Amer. Chem. Soc., 1916, 38, 317—330. Compare A., 1915, ii, 15). 
—In a previous communication the linear velocity of crystallisation 
of water supercooled to —9° was measured. Using the same method, 
the effect of dissolved substances on the velocity of crystallisation 
of water supercooled to —9°1° has been determined for forty-five 
substances, which include organic substances such as sucrose, carb- 
amide, dextrose, mannose, glycerol, ethyl alcohol, levulose, antipyrine 
and raffinose, and a number of the commoner inorganic acids, salts, 
and bases. The dissolved substances all retard the velocity of 
crystallisation. Solutions of equimolecular concentration show 
different retarding effects. The retardation is not, therefore, a 
colligative property. For substances with more than eight atoms 
in the molecule there is a rough relation between the number of 
atoms in the molecule and the inhibition of the velocity of crystal- 
lisation; the greater the number of atoms the slower the rate. 
For compounds with less than eight atoms the power of retardation 
seems to be a specific property. That these effects cannot be 
explained by Marc’s adsorption theory of the inhibition is evidenced 
by the fact that the sugars which are not greatly adsorbed are very 
active in retarding the rate of crystallisation. Certain inorganic 
salts also show no relation between the extent to which they are 
adsorbed and their retardation of the formation of ice crystals. 
Substances in the colloidal state, such as gelatin, ferric hydroxide, 
and certain dyes, retard the velocity of crystallisation. The stability 
of the supercooled solutions toward spontaneous crystallisation 
varies with the dissolved substance. Solutions of V/10-hydrochloric 
acid are exceptionally stable. Dilute solutions of certain dyes are 
also unusually stable. Solutions of brucine sulphate with a con- 
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centration less than 0°00125 gram.-mol. per litre do not affect the 
velocity of crystallisation. These solutions, however, are much more 
stable toward spontaneous crystallisation than pure water at the 
same temperature. J. F. 8. 


Velocity of Vaporisation of Liquids. M. Le Branc and G., ~ 
WouppermMann (Zeitsch. physikal. Chem., 1915, 91, 143—154).—The 
experiments of Winkelmann (Ann. Phys. Chem., 1884, [ii], 22, 1) 
on the connexion between velocity of vaporisation and velocity of 
diffusion have been repeated both in glass and in metal tubes. It is 
shown that the increase in the diffusion-coefficient with increasing 
diffusion height in the case of vapours is due to the decreasing 
temperature lowering at the surface of the evaporating liquid. 
When this temperature lowering is avoided it is shown that 
for water, ethyl alcohol, benzene, chlorobenzene, and propyl acetate 
the quantity evaporated per unit of time, other conditions being 
constant, is inversely proportional to the length of the diffusion 
height and that the coefficient of diffusion remains constant. The 
velocity of vaporisation is therefore, at the temperatures investi- 
gated (42—67°), conditioned by the velocity of diffusion. 

J. F. 8. 


The Velocity of Hydration of the Anhydrides of some Fatty 
Acids. II. P.E. Verxape (Rec. trav. chim., 1916, 35, 299—308, 
Compare Béeseken and Verkade, A., 1914, ii, 256).—The velocities 
of hydration of two mixed acid anhydrides have been measured 
at 25° by the conductivity method, and the unimolecular velocity- 
coefficients have been calculated. The values obtained for 0°4343h 
at 25° were for acetic propionic anhydride 0°0524, and for n-butyric 
tsopropylacetic anhydride 0°0155. The influence of ionisation has 
been eliminated by dividing these hydration-coefficients by the 
mean of the ionisation-coefficients of the corresponding acids. The 
results obtained bear out the previous deductions (/oc. cit.). 


Action of Salts with Water of Hydration and without 
Water of Hydration on the Velocity of Saponification of 
Esters. J. E. L. Hotmes and Harry C. Jones (J. Amer. Chem. 
Soc., 1916, 38, 105—12i).—Jones and Guy (Ann. Physik, 1914, 
[iv], 48, 555) have shown that combined water is more transparent 
to light than water in the free condition. The present paper deals 
with experiments which show that combined water is more active 
in effecting saponification than free water. The rate of saponifica- 
tion of methyl acetate and methyl formate has been carried out in 
water solution and in solutions of potassium chloride, potassium 
nitrate, calcium chloride, magnesium chloride, strontium chloride, 
lithium chloride, sodium chloride, calcium nitrate, sodium nitrate, 
sodium bromide, potassium bromide, barium chloride, magnesium 
nitrate, potassium iodide, sodium iodide, lithium sulphate, and 
lithium nitrate at temperatures of 15°, 25°, and 35°. The solutions 
of the salts were V, V/2, and V/4. The plan of work adopted was 
to investigate the difference in the velocity with which free water 
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and combined water effect the saponification under the following 
conditions: (i) Time and concentration constant with varying tem- 
perature. (i) Concentration and temperature constant with vary- 
ing time, and (iii) time and temperature constant with varying 
concentration. ‘The amount of saponification was Pereenal ee by 
titrating measured quantities of the solution by means of a solu- 
tion of ammonia, using corallin as indicator. The salts, magnesium 
chloride, calcium chloride, strontium chloride, barium chloride, 
magnesium nitrate, calcium nitrate, and strontium nitrate produce 
the largest increase in the velocity of saponification, and these salts 
are all hydrated. Then come the non-hydrated salts sodium 
chloride, sodium nitrate, potassium chloride, and potassium bromide. 
Along with these, however, the hydrated salts sodium bromide, 
calcium bromide, lithium chloride, lithium bromide, lithium nitrate, 
and magnesium bromide also appear. The salts lithium sulphate, 
sodium iodide, strontium bromide, lithium bromide, and potassium 
iodide give smaller velocities than pure water. On dilution, the 
effect with salts having water of crystallisation decreases more 
rapidly than with salts which have no water of crystallisation, 
which shows that the saponification cannot be due to the hydrolysis 
of the salts alone. The large effect with salts with water of crystal- 
lisation is probably due, in part, to their being hydrated, combined 
water being more highly ionised than free water. The amount of 
saponification seems to be due to the combined effect. of both cation 
and anion. There is a definite dilution for each salt at which the 
maximum saponilication occurs. Hydrated salts show a large tem- 
perature-coeflicient, notwithstanding the decomposition of hydrates 


with rise of temperature, probably due in part to hydrolysis. 
J. F. S. 


The Velocity of Saponification of Fats and Oils by 
Potassium Hydroxide in Different Solvents. Ernest ANDERSON 
and H. L. Brown (J. Physical Chem., 1916, 20, 195—213)—The 
scope of the work was the determination of the order of the reac- 
tion, the relative velocity of saponification of different oils and 
fats, the influence of the solvent and of temperature. The different 
solvents used were methyl, ethyl, and amyl alcohols, and the oils 
included cotton-seed, castor, olive, and croton, with butter fat. 
Check experiments were made with methyl acetate, which is known 
to be hydrolysed according to a bimolecular law. In every case the 
saponification of the glyceride was found to be a bimolecular reac- 
tion, and all the fats and oils studied were saponified at approxi- 
mately the same rate, although this appeared to increase slightly 
with the molecular weight of the fatty acid. The following con- 
stants were obtained by saponifying 5 c.c. of the glyceride in 
200 c.c. 0°2N-amyl alcoholic potash : , 


Oil. Cotton-seed. Croton. Olive. Castor. 
| ere 274 279 291 293 
Vel. const. ...... 0-001550 0-001578 0-001605 0-001692 


The velocity constant in amyl alcohol (D5 0°8140) is twice as 
great as in ethyl alcohol (D5 0°8171) and about ten times as great 
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in this as in methyl alcohol (D% ® 0°8100). An increase in 
water content of the alcohol causes an increase in the velocity 
constant when methyl alcohol is the solvent. In ethyl alcohol the 
temperature-coefficient of the reaction velocity between 15° and 25° 
is 2°36 for castor oil. The velocity is increased by increasing the 
concentration of the alcohol, but the increase is not the same in 
alcohols of different strengths. The effect of increasing the concen- 
tration of the oil differs in different solvents, and in amyl alcohol 
actually decreases the reaction velocity. E. H. R. 


Influence of Neutral Substances on the Rate of Change 
in Jellies. Rapuart Ep, Liksecane (Kolloid Zeitsch., 1916, 18, 
16—18).—Experiments are described which show that the rate of 
interaction of two substances, one of which is present in a gelatin 
jelly and the other in a superimposed aqueous solution, is not in 
general affected by the presence of neutral substances in the 
aqueous solution. In other words, the osmotic pressure of the 
aqueous solution is not a determining factor in reactions which take 
place under the special conditions referred to. A study of the 
progress of such diffusion reactions has shown that the initial stages 
are characterised by a relatively high velocity for which no explana- 
tion has as yet been found. H. M. D. 


Catalysis. I. Nitraran Duar (Proc. K. Akad. Wetensch. 
Amsterdam, 1916, 18, 1084—1096).—Experiments have been made 
with supersaturated solutions of various substances in order to 
ascertain whether crystallisation is induced by the addition of 
isomorphous substances. No change was observed in supersaturated 
calcium chloride solutions on the addition of calcium fluoride or 
strontium chloride (SrCl,,6H,O). Copper sulphate solutions were 
unaffected by the addition of the crystalline sulphates of magnes- 
ium, manganese, iron, cobalt, zinc, and cadmium. Cobalt sulphate 
and magnesium sulphate solutions containing up to 50% of salt 
in excess of that corresponding with the saturated solutions were 
also unaffected by the addition of crystals of the above isomorphous 
salts. Sodium selenate crystals produced no effect on supersatur- 
ated sodium sulphate solutions, and the same result was obtained 
on the addition of sodium nitrate to supersaturated solutions of 
silver nitrate. The supersaturation of benzoic acid solutions was 
unaffected by the addition of crystals of salicylic acid, and, con- 
versely, benzoic acid crystals were without influence on supersatur- 
ated solutions of salicylic acid. 

The results obtained are not in harmony with the frequently 
expressed opinion that induced crystallisation affords a means of 
identifying isomorphous substances. H. M. D. 


Catalysis. II. Nitraran Duar (Proc. K. Akad. Wetensch. 
Amsterdam, 1916, 18, 1097—1133).—-The influence of light on the 
velocity of a number of reactions has been examined by making 
parallel observations in the dark and in diffused light or sunlight. 
The reactions examined include the action of bromine on aqueous 
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solutions of various organic acids and their salts, of bromine on 
ethyl and methyl alcohols, of sodium persulphate on aqueous solu- 
tions of bromides, of iodine on aqueous solutions of nitrites, hydr- 
azine hydrochloride, hydroxylamine hydrochloride, hypophosphorous 
acid and its salts and acetone. Other reactions include the reduc- 
tion of mercuric chloride and auric chloride by organic acids and 
their salts, and the reduction of potassium permanganate by various 
organic acids. In all cases, the reaction velocity was found to be 
greater under the influence of light. 

The reaction between iodine and oxalates, I,+ M,C,0,=2MI+ 
2CO,, where M represents ammonium or potassium, would seem to 
afford a possible basis for actinometric measurements. The rate 
of the reaction is not influenced to an appreciable extent by either 
oxygen or carbon dioxide. H. M. D. 


Catalytic Oxidation of Hypophosphite Solutions by Palla- 
dium. A. Sreverts and E. Perers (Zeitsch. physikal. Chem., 1916, 
91, 199—231).—The conditions under which various forms of 
palladium effect the catalytic oxidation of hypophosphite solutions, 
as well as the kinetics of the process, have been investigated at 
various temperatures. The progress of the oxidation was followed 
both by titration of the solutions with iodine and by measurement 
of the volume of hydrogen liberated. It is shown that aqueous 
solutions of sodium hypophosphite under the influence of palladium 
evolve hydrogen according to the equation: 

NaH,PO, + H,O = NaH.PO,+ Hyg. 
A further oxidation to phosphate also takes place according 
to the equation: NaH,PO,;+H,O=NaH,PO,+H,. The velo- 
city of the second reaction is small, and it can generally be 
neglected in measurements of the velocity of the first reaction, 
which is high, particularly if an excess of hypophosphite is present. 
All kinds of palladium are not active in this reaction; palladium- 
black is active, irrespective of its method of formation. Ignited 
palladium sponge is slightly active, but wire and foil are inactive, 
even though they are charged with hydrogen. If the metal is 
superficially oxidised it is reduced by the hypophosphite and at 
once becomes active. The commencement of the catalysis is not 
dependent on the hydrogen content of the palladium. Palladium, 
which has been electrolytically deposited on platinum or copper 
gauze, slowly loses its activity in a solution of hypophosphite. 
The experiments on the velocity of the oxidation were all carried 
out with palladium-black. The initial velocity of the reaction is 
given by the equation —de/dt=k'c%'8, in which ¢ is the concen- 
tration and k’ is a constant. In one and the same experiment the 
velocity is disturbed because the catalyst loses some of its activity. 
The acid phosphite formed in the reaction has no marked influence 
on the velocity. The temperature-coefficient between 15° and 32° 
is that of a chemical reaction. The rate of stirring of the reaction 
mixture has little influence on the velocity. The quantity of hypo- 
phosphite oxidised in a given time is proportional to the weight 
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of the catalyst present. The addition of hydrochloric acid, sul- 
phuric acid, or sodium hydroxide retards the reaction, whilst the 
addition of sodium hydrogen carbonate either slightly accelerates 
the reaction or has no influence. The activity of colloidal pallad- 
ium is very much greater than that of palladium-black, but the 
reaction in both cases proceeds according to the same laws. The 
expression giving the time-velocity equation is deduced from the 
assumption that the velocity of reaction is proportional to the 
quantity of hypophosphite adsorbed by the palladium, and that the 
adsorption takes place with a velocity which is very large when 
compared with the velocity of the chemical reaction. J. F. 8. 


Kinetics of the Catalytic Oxidation of Phenylthiocarb- 
amide by Charcoal. H. Freunpiicu and Ar. ByercKke (Zeittsch. 
physikal, Chem., 1916, 91, 1—45).—The oxidation of phenylthio- 
carbamide in solution by blood charcoal has been studied at 0°, 
25°, and 35°, both with regard to the nature of the oxidation 
products and the kinetics of the process. The conclusions reached 
have been considered in connexion with enzyme reactions. The 
kinetics of the oxidation of oxalic acid by blood charcoal have also 
been experimentally studied. It is shown that the decomposition 
of phenylthiocarbamide by charcoal consists in an oxidation 
whereby sulphur is liberated and a basic organic substance formed. 
This basic substance, whilst not definitely characterised, is shown 
to be probably the so-called Hector base, the process being regarded 
as following the equation : 

C(NPb)-S . 
9 . . = i 9 § 
2NH,°CS-NHPh + 0, NH<o(nH)—-NPh*t 2H,0+S. 
The velocity of the reaction is given by the equation: 


dz[dt=k .mg} vol ¥ (Oe) ,/(@ + )], 


which on integration gives k=v9/2mpt[(x+ £)?//(O,),]. 1m these 
equations z is the decrease in the concentration of phenylthiocarb- 
amide in the time ¢t, my the original quantity of charcoal, vy the 
original volume, (0,), the constant oxygen pressure during the 
experiment, € is the decrease in concentration of the phenylthio- 
carbamide from the beginning of the experiment to the time when 
the first quantity is removed for analysis—that is, it is the 
quantity of phenylthiocarbamide removed in the time required for 
the adsorption to complete itself; % is a constant. Consequently, 
the velocity of the reaction is proportional to the square root of the 
oxygen concentration, to the relationship m /vp, and inversely pro- 
portional to the quantity of phenylthiocarbamide changed per unit 
weight of charcoal. The temperature-coefficient of the reaction is 
fairly large, ky;°/k.;°=2°3, and is in keeping with the Arrhenius 
formula. The singular kinetic progress of the reaction can be 
readily explained by the assumption that the reaction depends on 
diffusion phenomena, the phenylthiocarbamide being strongly 
adsorbed by the charcoal whilst the oxygen diffuses into it through 
a layer of the decomposition products which surround the charcoal 
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particles. Tliis assumption is not at variance with the high tem- 
perature-coefficient, because the equilibrium constant not only 
represents the diffusion constant, but also other quantities which 
are influenced by temperature, for example, the solubility of oxygen 
in the diffusion layer. The adsorption of phenylthiocarbamide is 
in accordance with the adsorption isothermals, and decreases with 
increase of temperature. The oxidation of oxalic acid by blood 
charcoal can also be regarded as a diffusion process, and here again 
it is the oxygen which diffuses into the charcoal. In this case the 
products of the reaction, water and carbon dioxide, are without 
influence, the diffusion layer in this case consisting of adsorbed 
oxalic acid, which retards the reaction according to the equation 
—de/dt=k!.1/c/", which on integration yields (1+1/n)k/=k= 
1/t(e9'+1/"—el+1/"), In this equation cg is the initial concentra- 
tion of the oxalic acid, ¢ the concentration at time ¢, and 1/n the 
index of the adsorption isothermal of oxalic acid. The equation 
representing the velocity of the oxidation of phenylthiocarbamide 
agrees with the Schiitz rule for enzyme reactions. When it is con- 
sidered that the oxygen remains constant during the operation, and 
that in enzyme reactions v, is constant, it follows that these quan- 
tities can be taken into the constant, and the equations then 
become: («+€)?=a. mot or «+£=2'/ mot. To bring the present 
case into line with the Schiitz rule it is therefore only necessary to 


substitute enzyme concentration by charcoal concentration. 
J. F. 8. 


Catalytic Reduction in the Presence of Platinum and 
Palladium. J. Borseken [with (MuLE.) O. B. van DER WeIDE and 
C. P. Mom] (Rec. trav. chim., 1916, 35, 260—287).—A quantitative 
study of the reduction of a number of unsaturated acids, using as 
catalysts palladium and platinum prepared in different ways, and 
used in varying amounts. Working with a very stable form of 
palladium, prepared according to the method of Paal (compare 
A., 1905, ii, 397), and studying the reduction of crotonic acid, it was 
found that there was a certain relationship between the velocity of 
absorption of the hydrogen and the number of shakes per minute 
until the latter reached 160, when the absorption became indepen- 
dent of the shaking. Similar results were obtained with isocrotonic 
and tetrolic acids. In the case of substances containing more than 
one double bond, no break was found in the absorption curves 
when the first molecule of hydrogen had been absorbed. In the 
case of trichloroacrylic acid after the fixation of 1 molecule of 
hydrogen, the absorption still continued regularly, the chlorine 
atoms thus being removed with almost the same velocity as that 
with which the molecule of hydrogen was fixed by the unsaturated 
linking. In the case of oleic acid, the absorption of hydrogen is 
not complete, probably owing to the formation of a soap which 
checks the action of the catalyst. 

Working with a less active and less stable form of catalyst, a 
comparison was made of the reduction of muconic, aconitic, 
itaconic, citraconic, mesaconic, eyclopropane-1 : 1 - dicarboxylic, 
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ethylenetricarboxylic, and vinylglycollic acids. Of these, all but 
the first- and last-named gave negative results. These acids were, 
however, very slowly hydrogenated, using a palladium catalyst 
prepared by Skita’s method (compare A., 1913, i, 53). The results 
obtained indicate that an accumulation of carboxyl groups around 
the double linking prevents the reduction, or if it takes place, the 
velocity is dependent more on the physical state of the catalyst 
and the solution than on the free energy of the reaction. 

The velocity of reduction of cinnamic acid in the presence of 
finely divided platinum shows a sudden diminution after the side- 
chain is saturated, the benzene ring being apparently hydrogenated 
more slowly. The reduction then proceeds regularly until three 
more molcules of hydrogen have been added, when there is a further 
diminution in the velocity of the action. This is a physical effect, 
since an increase in the amount of catalyst used lessens the differ- 
ence between the velocities of hydrogenation of the side-chain and 
the nucleus. 

The state of the surface of the catalyst principally controls the 
reduction, since a preliminary boiling of the catalyst with acetic 
acid considerably reduces the action, whilst exposure to a mercury 
lamp for twenty minutes considerably increases the velocity of 
absorption of the hydrogen. W. G. 


Baly’s Theory of Chemical Reaction and Reactivity. W1IL.iAm 
M. Deun (J. Amer. Chem. Soc., 1916, 38, 1—15).—Polemical. A 
criticism of Baly’s theory of chemical reaction and reactivity (T., 
1904, 85, 1029; A., 1915, ii, 440). J. F.S 


[Baly’s Theory of Chemical Reaction and Reactivity.] A 
Reply to Dr. Dehn. E. C. C. Baty (J. Amer. Chem. Soc., 1916, 
38, 15—20, 227—-228).—Polemical. A reply to Dehn’s criticism 
(see preceding abstract). J. F. 8. 


Conception of Element and Atom in Chemistry and 
Radiology. Fritz Panera (Zeitsch. physikal. Chem., 1916, 91, 
171—198).—A theoretical paper, in which the conception of the 
terms atom and element is discussed. It is shown that the discovery 
of radioactive disintegration, isotopy, and the linear system of the 
elements of Moseley make it imperative that the definitions of 
atom and element should be revised. In the literature of radio- 
activity, isotopes are regarded as different elements; this practice 
makes the conception of an element in chemistry quite meaningless, 
because the law of the immutability of the elements must be given 
up and the number of the chemical elements will become exceedingly 
large. It appears, therefore, more practical to regard isotopes, not 
as different elements, but as varieties of one and the same element. 
This will be in accord with the Boyle definition of an element, 
which will then only need extending by the phrase: “That two 
substances which are non-separable are to be regarded as the same 
element.” The definition, therefore, proposed for an element 15 
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as follows: ‘“‘ An element is a substance which cannot be simplified 
by any chemical process.” Substances which fulfil this condition 
must therefore be regarded as one and the same element if after 
being mixed they cannot be again separated. Atoms are those 
ultimate particles of matter which represent- the limit of chemical 
division, and are themselves unchanged by chemical processes. In 
connexion with these definitions the following properties and facts 
are fundamental: (1) The number of chemical elements is 92, and 
of these 5 have not yet been discovered. (2) Every element is 
characterised by its chemical and electrochemical properties, by its 
spectrum and X-ray spectrum, and by its nuclear charge. 
(3) Atomic weight and radioactive properties are not constants of 
the elements. (4) There are more varieties of atoms than of 
elements. At the moment, 120 varieties have been identified ; the 
number of varieties not yet discovered is unknown. An element 
can consist of simiiar atoms (pure elements) or of atoms differing 
in weight or radioactivity or both (mixed elements). Isotopic 
elements can completely represent one another in mass actions, so 
that in calculations in chemical and electrochemical experiments 
the concentration of a mixed element is to be regarded as the 
sum of the concentrations of the different varieties of atoms. The 
radioactive disintegration of an atom always leads to the produc- 
tion of an atom of a different element, but further disintegration 
can lead to an atom of the original element. J. F. 8. 


Atomic Structure. V. Periodic System and the Properties 
of the Elements. WitiiAm D. Harkins and R. E. Hat (J. 
Amer. Chem. Soc., 1916, 38, 169—221).—A method of representing 
the periodic system graphically is described in the paper, in which 
the relationships between the elements of the main and sub-groups 
are clearly shown. The elements are arranged in the table in the 
exact order of their atomic numbers, and there are no blank spaces 
for unknown elements which do not correspond with atomic numbers 
as found by Moseley’s work on the X-ray spectra of the elements. 
The elements are also plotted according to their atomic weights, so 
that the isotopic forms of an element may be shown graphically on 
the table, and the group changes occasioned by a- and f-ray decom- 
positions of the radio-elements clearly depicted. Both the zero and 
eighth groups fit naturally into the system, the latter appearing 
as the sub-group of the former. The table is best represented as 
a helix in space, but may be shown as a spiral on a plane. The 
space form is represented by its vertical projection on a plane, but 
drawn with line perspective so that it may be easily visualised. 
Beginning at the zero group, the maximum positive valency of a 
group is found by counting toward the front and toward the right, 
Li=1, Be=2, ete., and the negative valency by counting toward 
the back, F=—1, O= —2, N= -—3, ete. The elements in the table 
divide themselves into cycles: cycle 0; cycle 1, He—Cl, 16 elements = 
4°; cycle 2, 36 elements=6%, AT; cycle 3, 64 elements=8%, Xe_U. 
The latter part of the third cycle is missing. Each cycle is divided 
into two periods; cycle 1 into first short period, 2 x 2?=8 elements, 
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He-F, and second short period, Ne—Cl, 2x 2?=8 elements; cycle 
2 into first long period 2 x 3?=18 elements, A—Br, and second long 
period 2 x 32=18 elements, Kr—I; cycle 3 into first very long period 
2 x 42=32 elements, Xe—EkalI, and second very long period, Nt-U. 
These relations are undoubtedly a numerical expression of a func- 
tion connected in some way with the system according to which 
the nuclei of the elements have been built up. Whenever the 
valency drops in passing along the continuous line connecting the 
elements in order of their atomic numbers, it always drops by seven, 
either from seven to zero, I—> Xe, or from eight to one, Pt —> Au. 
In the latter case a certain sluggishness is evidenced in the drop, 
so that it is not entirely complete, and copper, silver, and gold, 
the members which should have a maximum valency of one, often 
exhibit a higher valency, such as two for copper and three for gold. 
The groups are arranged in the table in five divisions: 0 compris- 
ing groups 0 and 8; 1 comprising 1 and 7; 2 comprising 2 and 6; 
3 comprising 3 and 5; and 4 comprising 4 and 4. The two groups 
of one division are said to be complementary. The sum of the 
group numbers of two complementary groups is always 8, as is 
also the sum of the maximum valencies. The algebraic sum of 
their characteristic valencies, on the other hand, is always zero. 
Thus the characteristic valency of group 1 is +1, that for group 7 
is —1. The characteristic valency of the eighth group needs to be 
defined in this sense, and must be taken as —0, which accords 
with Abegg’s valency system. Another very important relationship 
given graphically in this table and not elsewhere is that between 
the main and sub-groups in any one division. Whenever the groups 
in any one division differ considerably, as is the case in divisions 0 
and 1, then the elements in the sub-groups are quite different chemi- 
cally from those in the main groups, although in general they are 
alike in valency. As the group numbers approach each other in 
magnitude, the elements of the sub-group become chemically much 
more like those of the main group. This is true of groups 4A and 
4B, where the group numbers are the same, and the two groups are 
practically indistinguishable in their general chemical nature. On 
the outer cylinder of the helix the main groups, 1, 2, 3, become 
less positive as the group number increases, whilst the correspond- 
ing sub-groups become more positive. Whenever the atomic volume 
of a main-group element is large, that of the corresponding sub- 
group element is small, and as the atomic volume of the main- 
group element decreases, that of the sub-group increases, until the 
values become about the same in groups 4A and 4B. The metalsof 
the rare earths are put in the third group, since their valency is 3, 
and since if they are distributed around the table there are not 
enough known and undiscovered elements together to go round. 
Cerium may be classified either with the third or fourth group. A 
discussion on this point is given in the paper. The elements of the 
rare earths, exclusive of cerium and yttrium, decrease in their 
basic properties as the atomic weight increases, which is exactly the 
opposite of the general rule. In this case the atomic number 
increases, whilst the valency remains constant. On the other hand, 
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it seems probable that the atomic volume tends to change normally, 
but this tendency is masked by another tendency, which tends to 
keep the atomic volume constant. The metals of the rare earths 
lie on the front of the table, where the elements in general become 
less basic as the atomic weight increases, so they, in this respect, as 
probably they do with the atomic volumes, effect a compromise 
between this tendency and that which seeks to cause the elements in 
a single group to become more basic with increase in atomic weight. 
The resultant effect is that they become less basic as the atomic 
number increases, but not with anything like the rapidity which 
would be shown if they were to go round the table in the usual 
manner. In this sense the rare-earths group constitutes a group of 
its own, but a loop of practically constant valency. The table shows 
the relation between the properties of the elements and the nuclear 
charge, and this presumably is equal to the number of external 
electrons. It is probably the spacing and arrangement of these 
electrons which determine the chemical and most of the physical 
properties of the elements. The graphic representation of the table 
shows that the spiral forms a series of lines which in any part 
are very nearly parallel. This is a representation of the fact that 
the atomic weights increase in a very regular way in any one 
group and at about the same rate in all the groups. This regu- 
larity may be explained on the basis of the theory of Harkins 
and Wilson, that the nuclei of the elements are built up from the 
helium and hydrogen nuclei in a regular way, according to which 
the differences in mass in any one group are generally due wholly 
to differences in the number of helium nuclei present, at least in 
the case of the lighter elements. The radioactive elements fit into 
the system quite well. A discussion on the nature of isotopes is 
entered into. A number of tables and diagrams are included, which 
illustrate the connexion between the cohesional properties of the 
elements and the system. Curves are given of melting points, with 
lines of maxima and primary and secondary minima, atomic 
volumes, density, cubical-coefficients of expansion, compressibility, 
susceptibility, atomic frequency, elasticity, cohesion, and hardness. 
The causes of variations of cohesion are discussed. J. F. 8. 


The Formation of Molecules in its Dependence on Atomic 
Structure. W. Kosser (Ann. Physik, 1916, fiv], 49, 229—362).—A 
theoretical paper in which the author develops the view that the 
properties of the atoms, and in particular the valency, are func- 
tionally related to the atomic numbers, and that the combination 
of atoms to form molecules is consequently determined by the 
structure of the atoms in accordance with the atomic number hypo- 
thesis. The application of the idea is considered in detail by refer- 
ence to elements and groups of varying valency and widely different 
electrochemical character. H. M. D. 


Large Fat Extractor. Cari L. A. Scumipt (J. Ind, Eng. Chem., 
1916, 8, 165)._-An apparatus suitable for extracting the fat from 
several pounds of material consists of a large distillation flask and 
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the extractor proper; the latter is a cylindrical vessel having a 
dome-shaped cover, which carries a reflux apparatus. A tubulure 
at the upper part of the side of the cylinder is connected by a glass 
tube with the flask, this tube allowing the vapour of the solvent 
to pass from the flask to the condenser, and the solvent collecting 
in the cylinder returns to the flask through a siphon tube extending 
from a tubulure at the bottom of the cylinder to the bottom of 
the flask. Ww. B. 


Inorganic Chemistry. 


The Solubility of Hydrogen in the Solid Alloys of Palladium 
with Gold, Silver, and Platinum. A. Sieverrs, E. Juriscn, and 
A. Merz (Zeitsch. anorg. Chem., 1915, 92, 329—362).—Except for 
a few isolated measurements by Graham, the only determinations 
of the solubility of gases in solid alloys are those by Berry (T., 
1911, 99, 463), according to which the solubility of hydrogen in 
alloys of palladium and gold decreases regularly with increasing 
gold, becoming zero at 80% Au. In the present experiments the 
alloys are warmed to a constant temperature in an atmosphere of 
hydrogen at a given pressure. The measurements are made in 
the same way as with pure palladium (A., 1914, ii, 626). The range 
employed is from 138° to 820°, and from 1 atmosphere pressure 
downwards. 

In all cases the solubility is proportional to the square root of 
the pressure, and, except in the platinum series, diminishes with 
increasing temperature. The addition of gold to silver first 
increases and then diminishes the solubility of hydrogen, the maxi- 
mum occurring at lower concentrations of gold, the higher the 
temperature, until at 827° any addition of gold lowers the solu- 
bility. The isotherms of relative solubility also pass through a 
maximum at temperatures below 600°. 

Although hydrogen is insoluble in pure silver, the addition of 
silver to palladium greatly increases the solubility, until a maximum 
is reached at all temperatures at 40% Ag, beyond which it again 
falls rapidly. At 138° an alloy containing 40% Ag dissolves more 
than four times as much hydrogen as pure palladium, the solu- 
bility becoming zero at 70% Ag. The relative increase of solu- 
bility in the case of an alloy containing 40% Ag increases with 
falling temperature until 270°, but diminishes as the temperature 
falls further. 

Platinum in all proportions diminishes the solubility. The higher 
the temperature the less is the lowering of solubility produced by a 
given addition of platinum. At constant temperature the depres- 
sion diminishes more slowly than the platinum content. 


C. H. D. 
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Physical Constants of Chlorine. Maurice Prtiaron (J. 
Chim. phys., 1915, 18, 426—464)._-Measurements have been made 
of the vapour pressure of liquid chlorine, of the orthobaric densi- 
ties of liquid and saturated vapour, and of the critical constants. 
The chlorine used in the investigation was obtained by heating 
auric chloride. 

The vapour-pressure measurements extending from —78°9° up 
to the critical temperature can be represented by the formula 
log p=A —B/T—C log T, in which, when p is expressed in atmo- 
spheres, A =4°922232, log B=2°9676491, and logC= — 1°8967405. 
The critical temperature is 144°0°, the critical pressure 76°1 atm., 
and the critical density 0°573. The ordinary b. p. is —34°5°. 

The orthobaric densities are in satisfactory agreement with the 
law of the rectilinear diameter, and the density of liquid chlorine 
may be represented by the empirical formula: 

d;=a+ 6(144—t)+e/ 144-4, 
in which a=0°687014, 6 =0°0002379, and c=0°0622109. The same 
type of formula also represents the density of the saturated vapour, 
the values of the constants being a=0°48219, 6=0°002451, and 
c=0°068526. 

The heats of vaporisation of liquid chlorine at various tempera- 
tures have been calculated from the vapour pressure data. The 
ratio of the critical density to that calculated from the simple 
gas laws is 3°635, and the value of Trouton’s constant is 20°67. 
These and other results indicate that chlorine behaves as a normal 
substance. 

Measurements are also recorded of the dissociation pressure of 
auric chloride at temperatures between 140° and 260°. The pres- 
sure increases from 4°5 mm. at 140° to 931 mm. at 260°, and the 
variation with temperature can be expressed by the formula 
log p=A—B/T—ClogT, in which A =51°6852, log B=3-841148, 
and log ( =1°117057. H. M. D. 


Oxidation of Hydrazine. VII. The Role of Nitrous Acid 
in the Formation of Azoimide. A. W. Browne and O. R. 
Overman (J. Amer. Chem. Soc., 1916, 38, 285—302, and Zettsch. 
anorg. Chem., 1916, 94, 217—239. Compare A., 1905, ii, 449; 
1909, ii, 233, 658; 1911, ii, 1084, 1085)—-A_ number of experiments 
on the oxidation of hydrazine and ammonia by various oxidising 
agents have been carried out. It is shown that no indication of the 
formation of appreciable quantities of nitrous acid or nitric acid 
could be obtained by treatment of ammonium sulphate in sulphuric 
acid solution with oxidising agents such as liydrogen peroxide, 
potassium chlorate, potassium persulphate, potassium permanganate, 
hydrated ferric oxide, potassium iodate, mercuric oxide, and mer- 
curic chloride under the conditions prevailing in the earlier experi- 
ments of Browne and Shetterley on the oxidation of hydrazine. 
Ammonium sulphate in a solution strongly acidified with sulphuric 
acid is but slightly affected by prolonged treatment with such 
oxidising agents as hydrogen peroxide, potassium chlorate, and 
potassium permanganate at the boiling point. The addition of 
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ammonium sulphate to a reacting mixture of hydrazine sulphate, 
sulphuric acid, and hydrogen peroxide does not increase, but 
rather decreases the yield of azoimide obtained. Potassium 
nitrite oxidises hydrazine sulphate in sulphuric acid with forma- 
tion under comparable conditions of larger yields of azoimide and 
of much smaller yields of ammonia than are obtained by the action 
of hydrogen peroxide on hydrazine sulphate. In view of the experi- 
mental results obtained and of various other considerations, the 
theory offered by Sommer (A., 1913, ii, 952) in explanation of the 
formation of azoimide and of ammonia by oxidation of hydrazine 
by means of oxidising agents which contain no oxygen is, in all 
probability, to be regarded as untenable. J. F. 8. 


Black Phosphorus. P. W. Bripeman (J. Amer. Chem. Soc., 
1916, 38, 609—612. Compare A., 1914, ii, 647).—The author has 
previously shown (/oc. cit.) that white phosphorus, when heated at 
200° at a pressure of 12,000 kilos, is converted into black phos- 
phorus. The present paper deals witi the formation of black 
phosphorus from red and violet phosphorus in the presence and 
absence of catalysts. When white phosphorus and red phosphorus 
with a trace of sodium are subjected to a pressure of 4000 kilos 
at room temperature and then heated at 200° at constant volume, 
there is a rise of pressure of 500 kilos. At 200° the pressure was 
then raised to 12,500 kilos for twenty minutes and then to 130,000 
kilos for forty-five minutes. On cooling and releasing the pressure, 
it was found that the white phosphorus was entirely converted into 
violet phosphorus, but that the red phosphorus was unchanged. A 
piece of violet and a piece of red phosphorus in the presence of 
iodine were then subjected to a pressure of 8000 kilos at 20°, the 
temperature raised to 200° at constant volume, and the pressure 
then raised to 12,500 kilos for five and a half hours. No black 
phosphorus was formed, but the red phosphorus had been converted 
into violet phosphorus. All other attempts to convert red phos- 
phorus info black phosphorus failed. An experiment was carried 
out on the rate of formation of black phosphorus from white phos- 
phorus by measuring the rate at which the pressure changes. It is 
shown that at 200° and 12,000 kilos there is a slow fall in pressure 
for about fifteen minutes which amounts to 400 kilos, and then a 
sudden drop of pressure of 4000 kilos, after which, even though 
the pressure was brought to its original value, there was no further 
drop of pressure. This indicates that there is a period of prepara- 
tion before the black phosphorus is formed suddenly. The experi- 
ments establish the facts (i) that black phosphorus is stable com- 
pared with white phosphorus at 200° at pressures above 4000 kilos; 
(ii) that violet phosphorus is stable compared with white phos- 
phorus at 4000 kilos and somewhat below 200°; and (iii) that 
violet phosphorus is stable compared with red phosphorus at 200° 
between the pressures of 8000 and 12,000 kilos. J. F. S. 


Action of Hydrogen Sulphide on Arsenic Acid. WILLIAM 
Foster (J. Amer. Chem. Soc., 1916, 38, 52—57).—The action of 
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hydrogen sulphide on solutions of arsenic acid in the presence 
of hydrochloric acid of various concentrations has been studied 
with the object of deciding between the discrepant results of 
Travers and Usher (T., 1905, 87, 1370) and McCay (Amer. Chem. 
J., 1887, 9, 174). As the result of a large number of qualitative 
and quantitative experiments it is shown that arsenic acid is never 
reduced directly to arsenious acid and sulphur, but that when a 
solution of arsenious acid is treated with hydrogen sulphide the 
compounds react to form monosulphoxyarsenic acid, H,AsO,S8. 
This substance is not very stable, and in the presence of dilute acids 
breaks down gradually into arsenious acid and sulphur. In the 
presence of concentrated acids the decomposition is much more 
rapid. Concentrated hydrochloric acid brings about the decom- 
position very rapidly, even at zero. A low concentration of hydro- 
gen sulphide -also favours the decomposition of this compound. 
These facts account for the presence of arsenic trisulphide and free 
sulphur in precipitates obtained by treating solutions of arsenic 
acid with hydrogen sulphide. When solutions of arsenic acid are 
treated with a rapid stream of hydrogen sulphide, no reduction 
takes place, even if no mineral acid is present. In an experiment 
it was observed that arsenic acid saturated with hydrogen sulphide 
yielded pure arsenic pentasulphide after the solution had stood for 
ninety-one hours. It was also found that no reduction occurred 
in solutions of arsenic acid in the presence of hydrochloric acid 
ranging in concentration from 0°9% to 32%, that is, when the solu- 
tions were treated at 15° with a rapid stream of hydrogen sulphide. 
These results are in complete agreement with those of McCay, but 
in most cases are at variance with those of Travers and Usher. 


J. F. 8. 


[Colloidal Arsenates.] Evcen Deiss (Kolloid. Zeitsch., 1915, 
16, 16).—A claim for priority against Klemp and Gyulai (A., 1915, 
ii, 256) in respect of the preparation of manganous arsenate jellies. 
If a solution of potassium dihydrogen arsenate is used instead of 
trisodium arsenate, transparent jellies of manganous arsenate are 


obtained in the absence of both ammonium salts and acetic acid. 
H. M. D. 


Boric Acid Solutions in Presence of Litmus. Fr. Ficnrer 
(J. Chim. phys., 1915, 18, 399—401).—According to an observation 
of Rose (Annalen, 1852, 84, 216), if a solution of litmus reddened 
by the addition of acid is added to a concentrated solution of borax 
until the red colour is very faint, the colour changes to blue when 
the solution is diluted. This has been attributed to increased 
hydrolysis of the sodium borate, but it is shown that the effect 
cannot be interpreted in this way, and is to be explained in terms 
of the ionisation of the boric acid which is set free by the acetic 
acid. H. M. D. 


The Problem of the Diamond. Emi Baur, K. Sicuiine, and 
E. Scuenker (Zeitsch. anorg. Chem., 1915, 92, 313—328).—Assum- 


11*—2 


ii. 248 ABSTRACTS OF CHEMICAL PAPERS. 


ing the value for the heat of transformation of diamond into 
graphite to be 180 cal. per gram-molecule at 17° (Roth and 
Wallach, A., 1913, ii, 384), and calculating by means of the 
formula of Nernst and Lindemann, the diamond is found to become 
less stable with increasing temperature. Assuming both phases 
to be incompressible, a pressure of 6250 atmospheres at 0° or of 
44,000 atmospheres at 2000° would be necessary to convert graphite 
into diamond. 

It appears, however, that the specific heats of the two modifica- 
tions become almost equal at a red heat. Possibly the curves 
cross, and above 1000° absolute the specific heat of diamond is 
greater than that of graphite. The triple point under high pres- 
sures may be between 4000° and 5000° abs. Whatever assumptions 
may be made, the formation of diamond in the blast furnace, or 
in molten metal, must lie far outside any possible range of 
stability. The natural occurrence of diamond is opposed to its 
formation as an intermediate metastable phase. 

When mixtures of iron end magnesium silicates, prepared by the 
thermit method, are mixed with calcium carbide and heated elec- 
trically, only graphite is obtained, even when the temperature is 
lowered to 1160—1200° by the addition of a flux. 

Experiments under high pressures, using an apparatus capable 
of reaching 2000° under 10,000 kg./cm.? by means of carbon resist- 
ance, using mixtures of silica and carbon, have also failed to give 
any form of carbon but graphite. Negative results are also 
obtained with silicates and carbides in the same apparatus (compare 


Threlfall, T., 1908, 93, 1333). C. H. D. 


Preparation and Properties of Colloidal Carbon. Percy 
‘SyRIL LestEy TuHorne (T., 1916, 109, 202—209).—Attempts to 
prepare a colloidal carbon by the dehydration of sucrose by 
sulphuric acid gave a sol containing a small amount of carbon, but 
its properties were obscured by the presence of complex decomposi- 
tion products. <A stable sol was obtained by passing an electric 
current (0°5—4°0 amperes at 200 volts) through dilute sodium 
hydroxide solution between carbon electrodes with the positive pole 
just touching the surface of the liquid. The sol showed a distinct 
Tyndall cone; in layers more than a few mm. thick it was black, 
and contained particles visible with the ultramicroscope. It was 
very sensitive to electrolytes, and analysis of the coagulum showed 
that it contained, in addition to an inorganic residue, considerable 
amounts of oxygen (19°05%) and hydrogen (2°35%). Organic matter 
is also formed in the sol, and its presence, as also that of a trace 
of alkali or some electrolyte, seems necessary to ensure the stability 
of the sol. G. F. M. 


The Solidification of Silver-Arsenic Alloys. W. Herke and 
A. Leroux (Zeitsch. anorg. Chem., 1915, 92, 119—126).—The 
investigation of this system by Friedrich and Leroux (A., 1906, ii, 
283) is incomplete owing to the alloys having been prepared under 
atmospheric pressure. The alloys have now been prepared by 
fusion in sealed porcelain or siloxide tubes (Heike, A., 1913, ii, 
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477). The electric furnace is so mounted that the tube may be 
inverted to mix the metals. When the vapour pressure of the 
arsenic is high, the tube is enclosed in an outer porcelain vessel 
packed with sand. 

The freezing-point curve shows a single eutectic point at 540° 
and 25 atomic % of arsenic. Solid solutions are only formed from 
0 to 6 atomic %. Alloys between this composition and the eutectic 
undergo a transformation at 595°, whilst a second transformation 
at 374° is observed over almost the whole range of composition. 
The first is due to a reaction between the solid and liquid phases, 
forming a new solid solution with a limiting concentration of 
10°5 atomic %, and the second to a eutectoid decomposition of the 
latter. Both changes may be suppressed by undercooling. The 
composition of the eutectoid is not indicated. Cold dilute sodium 
hydroxide is used for etching, but the eutectoid structure is best 
developed by means of potassium cyanide, and the same solution 
is used for alloys containing the two solid solutions, whilst under- 
cooled alloys are best etched with warm sodium sulphide. 

The freezing point of arsenic is found to be 814°5°+0°5. - 

C. H. D. 


The Ternary System, CaO—Al,0,—MgO. G. A. Rankin and 
H. E. Merwin (J. Amer. Chem. Soc., 1916, 38, 568—588).—Con- 
centration melting-point curves have been obtained for the binary 
systems: lime—magnesia, magnesia—alumina, and spinel—alumina. 
The melting point of magnesia has been found to be 2800°, and 
there is no indication of a second form existing. Alumina is found 
to exist in two forms: AI,O, (a), artificial corundum, m. p. 2050°, 
and Ai,O, (8), a. new form produced by melting alumina and allow- 
ing it to cool slowly. It has not been found possible to reconvert 
the B-form into the a-form after it has once been produced. f-Al,O, 
is hexagonal, often appearing in groups of overlapping triangular 
plates with perfect basal cleavage. The composition—melting point 
diagram of Al,O,-CaO-MgO has been determined. Boundary 
curves and fields of existence are plotted and spatial diagrams given 
in the paper. The ternary system is of a simple character, since 
there are no ternary compounds stable in contact with the melt. 
The working out of the system therefore involved the equilibrium 
of the three components and the binary compounds 3Ca0O,Al,O,, 
5CaO,3A1,0,, Ca0,Al,0,, 3Ca0,5Al,0,, MgO,Al,0O, in ternary 
solutions. The whole of the relationships found to exist between 
the components and compounds in binary systems and in the 
ternary system are shown in a series of concentration—temperature 
diagrams. The optical and crystallographic properties of the com- 
ponents and pure compounds have been given in a previous paper 
(A., 1915, ii, 50), but a few new details are included in the present 
paper for 5CaO,3A1,0, and CaO,Al1,0,. J. F. 8. 


Solid Solutions of Compounds of Calcium, Strontium, 
Barium, and Lead with those of the Rare Earths, and tbeir 
Importance in Chemical Mineralogy. Frrruccio ZAmMBoNINI 
(Reprint, pp. 185, 1915).—The author has investigated, by thermal, 
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a PERG and microscopic methods, the formation of solid 
solutions between compounds of calcium, strontium, barium, and 
lead and the corresponding compounds of metals of the cerium 
and yttrium groups. The systems investigated and the results 
obtained are briefly as follows: 

BaCl,—CeCl, gives crystals of the type BaCl,,2H,O, containing 
up to 2°19% of cerous chloride. Ca(NO;),-Y(NO,), forms crystals 
of the type Ca(NO,).,4H,O, containing up to 2°2% of hexahydrated 
yttrium nitrate. Sr(NO,).-Y(NO3), gives crystals of the type 
Sr(NO;)., with not more than 0°86% of yttrium nitrate, and crystals 
of the type Sr(NO,)..4H,O with 1°8% of hexahydrated yttrium 
nitrate. PbSO,—Di,(SO,), and BaSO,—Di,(SO,)s, no miscibility. 
PbMoO,-Ce,(MoO,), forms mixed crystals containing up _ to 
77—78% of cerous molybdate. The systems PbMoO,—La,(MoQ,),, 
PbMoO,-Di,(MoO,),, PbMoO,—Pr.(MoO,)3, PbMoO,—Nd.(MoO,), 
and PbWO,-Ce,(WO,), show complete miscibility. PbMoO,— 
Y.(MoO,), forms mixed crystals containing up to 13°6% of the 
yttrium salt, and CaMoO,—Ce,(MoO,)3, mixed crystals containing 
up to 59°1% of cerous molybdate. CaMoO,—Di,(MoO,)3, mixed 
crystals ‘containing 38°8% of the didymium salt. CaMoO,— 
La,(MoQ,)3, mixed crystals containing up to 58% of the lanthanum 
salt. CaMoO,-Y,(Mo0O,)3, mixed crystals containing up to 4°7% of 
the yttrium salt. CaMoO,—-Y.(MoO,),—Ce,(MoO,)., mixed crystals 
containing 24°7% of the yttrium salt and 21% of the cerium salt. 
SrMoO,—Ce,(Mo0O,)3, mixed crystals containing 39°7% of the cerium 
salt. SrMoO,—La,(MoQ,)3, mixed crystals with 37°5% of the lan- 
thanum salt. BaMoO,—La,(MoO,),, mixed crystals with 13°1% of 
the barium salt. CaWO,—Ce,(WO,),, mixed crystals containing 
10°3% of the cerous salt. Pb,(PO,).-CePO,, mixed crystals of the 
type Pb,(PO,), with 3% of cerous phosphate. Pb,(PO,).—-CeVO,, 
mixed crystals with 3°0% of cerous vanadate. Ca,(PO,),-CePO,— 
CaCl,, chloroapatite containing up to 13% of cerous phosphate. 
Ca,(PO,).—DiPO,—CaCl,, chloroapatite with 3%, and chlorospodiosite 
with 9%, of didymium phosphate. Ca,(PO,),-YPO,—CaCl,, chloro- 
apatite with 6% of yttrium phosphate. 

The molybdates and tungstates of the rare earth metals have 
molecular volumes about three times as great as those of the corre- 
sponding compounds of lead and calcium. It is evident that the 
view which is generally accepted, namely, that isomorphous com- 
pounds capable of giving an extended series of solid solutions possess 
similar molecular volumes, is erroneous. Confirmation of this con- 
clusion is afforded by a number of other instances; thus, in the 
systems BaS—CaS and BaO-CaO the larger molecular volume is 
respectively 52°7% and 55°0% higher than the smaller one. 

In the case of nickel and cobalt, the compounds of the metal 
with the higher atomic weight have the lower specific gravities, 
whereas with praseodymium and neodymium the reverse is the 
vase. 

Numerous crystallographic data are given for the mixed crystals 
obtained. The results given by the mixed molybdates and tung- 
states show that the magnitudes of the angles are not necessarily 
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a function of their composition, and need not lie between those 
of the pure components. Further, the values of a:c for the 
molybdates of yttrium, lanthanum, cerium, praseodymium, and neo- 
dymium reveal no relation between the value of ¢ and the atomic 
weight of the metal or the molecular volume of the salt (compare 
Jaeger, A., 1914, i, 797). 

The above results are discussed in relation to the chemical com- 
position of yttrofluorite, hellandite, eudialyte and eucolite, the 
minerals of the melanocerite group, knopite, and churchite. 

T. H. P. 


Solubility of Gypsum in Sea-water. A. Manve.ui (Ann. Chim. 
Applicata, 1916, 5, 13—24).—Determinations have been made of 
the solubility of gypsum at 18° in sea-water from the Adriatic 
and in various mixtures of it with distilled water. The results 
show that an approximately fixed proportion of calcium sulphate 
is dissolved by sea-water and its aqueous solutions containing from 
12 to 37 parts of saline residue per 1000; similar results were 
obtained with an artificial sea-water free from carbonates. In both 
cases the proportions of dissolved calcium sulphate calculated from 
the calcium oxide are greater than those calculated from the 
sulphur trioxide; the cause of this phenomenon has not been ascer- 
tained. It is evident that the constancy in the relations between 
the proportions of different salts in sea-water is due, not to the 
attainment of a condition of saturation with respect to certain 
salts, but to the enormous extent to which river waters are diluted 
in the whole mass of sea-water. T. H. P. 


Density of Lead from Radioactive Minerals. TnHropore W. 
Ricwarps and CHarLes Wapsworts, 3rp (J. Amer. Chem. Soc., 
1916, 38, 221—227).—The density of ordinary lead, and of lead 
from radioactive minerals has been determined at 19°94° by weigh- 
ing in a modified Ostwald-Sprengel pyknometer. It is shown that 
ordinary lead of atomic weight 207°2 has a density of 11°337, 
whereas lead from Australian radioactive sources of atomic weight 
206°3 has a density of 11°288. The materials in both cases were 
purified by fractional crystallisation of the nitrate and chloride, 
and the subsequent treatment was identical in both cases. Con- 
tinued fractionation of the radioactive lead had no effect on the 
density. The difference in density is particularly interesting, 
because it is practically parallel with the atomic weight, which indi- 
cates that radioactive iead and ordinary lead have the same atomic 
volume, the values being respectively 18°276 and 18°277. J. F. 8, 


Separation of the Rare Barths giving the more Soluble 
Double Sulphates from Brazilian Monazite Sand. C. James and 
A. J. Grant (J. Amer. Chem. Soc., 1916, 38, 41—47).—The 
material used in this investigation was the solution obtained after 
potassium sulphate had been added to the mixed rare earth 
sulphates in quantity insufficient to precipitate completely the 
whole of the cerium metals. The solution was precipitated’ by 
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oxalic acid, and the oxalates ignited to oxides. The mixture con- 
tained considerable quantities of lanthanum, cerium, praseodymium, 
and neodymium, in addition to samarium, gadolinium, and the 
yttrium earths. This mixture was first roughly fractionated as 
double magnesium nitrates in the following way: The mixed 
nitrates with magnesium nitrate in solution were evaporated until 
about one-half the material had crystallised on cooling. The 
crystals were twice recrystallised, and then placed on one side, the 
mother liquor being fractionated until the spectrum of samarium 
or erbium became intense. When this stage was reached the mother 
liquor was precipitated by oxalic acid and the oxalates ignited to 
oxides, this operation having the effect of removing large amounts 
of iron and aluminium. In this way three fractions were obtained : 
(a) The least soluble portion consisting of white or green crystals 
composed of lanthanum, cerium, and praseodymium magnesium 
nitrates with traces of the neodymium compound ; (4) more soluble, 
deep amethyst crystals consisting mainly of neodymium magnesium 
nitrate with traces of the double magnesium nitrates of samarium, 
praseodymium, cerium, and lanthanum ; (c) oxides from the mother 
liquor containing neodymium, samarium, europium, gadolinium, 
terbium, dysprosium, holmium, yttrium, erbium, thulium, ytter- 
bium, and lutecium. The cerium was removed from the fraction (a) 
by boiling the solution with potassium bromate and powdered 
marble (James and Pratt, A., 1911, ii, 935). A number of experi- 
mental details and precautions are described in connexion with this 
process. After the removal of the cerium, the solution was precipi- 
tated by oxalic acid, the oxalate ignited to oxides, and these con- 
verted into double ammonium nitrates and fractionated, whereby 
lanthanum and praseodymium were obtained. Neodymium was 
obtained pure by continuing the recrystallisation of (6). Fraction 
(c) was converted into double magnesium nitrates, and fractionally 
crystallised from 1:1 nitric acid, and whenever the mother liquor 
failed to crystallise properly a considerable quantity of magnesium 
bismuth nitrate was added. This rapidly removed the remaining 
europium and gadolinium. As soon as the mother liquors were 
free from gadolinium they were precipitated with oxalic acid. Con- 
tinuing this fractionation for some time, five fractions were 
obtained: (i) crude neodymium magnesium nitrate, (ii) samarium 
magnesium nitrate, (iii) bismuth magnesium nitrate containing 
europium magnesium nitrate, (iv) gadolinium magnesium nitrate 
containing terbium, dysprosium, holmium, and small amounts of 
yttrium, and (v) oxalates, mainly yttrium, but containing dyspros- 
ium, holmium, erbium, thulium, ytterbium, lutecium, and traces 
of terbium. Gadolinium was obtained pure from fraction (iv) by 
conversion into oxalate, igniting to oxide and dissolving in bromic 
acid. The bromates were submitted to a long series of fractional 
crystallisations, when gadolinium was obtained at the less soluble 
end in a very pure condition. The fractions between gadolinium 
and dysprosium contained the terbium. Dysprosium and holmium 
were obtained from the bromate fractions more soluble than 
terbium, and from the yttrium earth oxides (c). Both’ materials 
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were converted into bromates and crystallised from water, when 
six fractions were obtained: (a) least soluble, dysprosium, holmium, 
and yttrium bromates containing traces of terbium; (8) yttrium 
bromate containing some dysprosium and holmium; (y) yttrium 
bromate containing very small amounts of dysprosium, holmium, 
and erbium; (8) yttrium bromate containing very small amounts 
of erbium; (€) yttrium and erbium bromates; (() bromates of 
erbium, thulium, ytterbium, lutecium, and celtium. The least 
soluble portions of the bromates were mixed, according to their 
compositions, with the corresponding fractions forming the more 
soluble erd of the terbium gadolinium series and fractionated. 
After prolonged fractionation the terbium separated in the least 
soluble fractions, aid the dysprosium was slowly removed from 
the holmium. The fractions (y) and (8) were mixed and worked 
up for yttrium by the four following methods: (i) the basic nitrate 
method, (ii) the nitrite method, (ili) the chromate method, and 
(iv) the cobalticyanide method. The basic nitrate and nitrite 
methods are the best for large quantities of material. The authors 
boiled a solution of nitrates of yttrium and erbium, and added 
sodium hydroxide until crystals of basic nitrate began to form. 
The liquid was then cooled, and the rose-coloured crystals, rich in 
erbium, removed. The process was then repeated with the filtrate. 
The precipitates become paler in colour as the yttrium is concen- 
trated. The yttrium was further purified by boiling a dilute 
solution of the nitrate with sodium nitrite, which gave a very pure 
product. - a | 


Solution of the Cerium Group Oxides by Certain Acids. 
W. S. Cuase (J. Ind. Eng. Chem., 1916, 8, 239—240).—Oxides of 
the cerium group are fairly readily dissolved by sulphuric, hydro- 
chloric, and nitric acids, but not by acetic acid. The addition of 
hydrogen peroxide accelerates the solution of the oxides in the 
mineral acids, even when the latter are diluted, and only a small 
excess of acid is required. Hydrogen peroxide does not, however, 
increase the solubility of the oxides in acetic acid. W. P. GB. 


Revision of the Atomic Weight of Neodymium. II. Grecory 
Paut Baxter, Wiitu1AM HENry Wuitcoms, O_us Jesse STEWART, 
and Harotp Cannine Cnapin (J. Amer, Chem. Soc., 1916, 38, 
302—310. Compare A., 1911, ii, 285)—Neodymium nitrate was 
purified by prolonged fractional crystallisation of the nitrate from 
concentrated nitric acid. The chloride was produced from this by 
conversion in oxalate, ignition, and solution in distilled hydro- 
chloric acid. The chloride was then analysed by comparison with 
silver. The mean value of the atomic weight of neodymium is 
thus found to be 144-261. The average of this value and the value 
previously found by Baxter and Chapin (Joc. cit.) is 144°268, so 
that the rounded figure Nd=144:27 (Ag=107°88) would seem 
to be the result of both sets of investigations. J. F. 8. 


Oxidation of Manganese Solutions in the Presence of Air. 
Victor Lenuer (J. Amer. Chem. Soc., 1916, 38, 638—640).—A 
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number of tubes were partly filled with a 1% solution of manganous 
chloride, and about 1 gram of calcite and one of the following 
substances were added: lead, bismuth, tin, arsenic, antimony, 
mercury, copper, zinc, nickel, cobalt, cadmium, silver, gold, mercuric 
sulphide, millerite, pyrites, chalcopyrite, and zinc blende. The 
tubes were sealed, and the time required for the production of 
hydrated manganese dioxide by the air oxidation noted. In a tube 
containing only the solution and calcite, the first noticeable separa- 
tion took place after several weeks. Lead and bismuth accelerate 
the reaction, producing the same effect in a few hours. All the 
other substances had no accelerating effect. In fact, in the case 
of antimony, tin, and arsenic there was a retarding action, but 
this was due, not to a negative catalysis, but to the reducing action 
of the salts of these metals which would be formed. The bearing 
of the above action on the production of pyrolusite beds in nature 
is considered. J. F. S. 


A Slag containing Manganese. Ricnarp Lorenz (Zeitsch. 
anorg. Chem., 1915, 92, 35—36)—A slag from a manganese 
furnace, of a brown colour, was found to contain manganese in 
ultra-microscopic particles, similar to those of gold in ruby glass. 
The particles have a golden lustre in the ultra-microscope. 

It is not certain whether the manganese owes its origin to 
reduction of one of its compounds in the molten slag or to volatili- 
sation of the metal and entrance of the vapour into the slag. The 
former mode of origin corresponds with that of ruby glass, and 
the latter with the origin of metal fogs. Experiments to produce 
a similar glass by melting manganese under a layer of glass have 
given negative results, although manganese vapour condenses to 
drops on the sides of the crucible. C. H. D. 


Artificial Preparation, Fusibility, and other Properties of 
Silicates of the System 2Fe0,Si0,+2Ca0,Si0O,. B. Sitrivanov 
(J. Soe. Chem. Ind., 1916, 35, 307; from Rev. Soc. Russe Métall., 
1915, 11, 328. Compare A., 1915, ii, 837)—Mixtures of pure 
silica, lime, and iron peroxide containing 60% FeO were melted in 
an iron crucible in a cryptol electric resistance furnace and cooling 
curves taken. The cooled product was in each case analysed, and 
from the results obtained the equilibrium diagram was constructed. 
Fe,SiO, melts at about 1260° [?], and a maximum at about 
1260° [?%] corresponds with the compound 2Fe,Si0,,3Ca,SiO,. 
Between these two points a eutectic point at 1160° corresponds with 
about 33% (molecular) Ca,SiO,. When the mixtures were heated 
in a current of hydrogen, reduction began at the following 
temperatures, corresponding with the annexed percentages of 
Fe,SiO,: 100%, 225°; 85%, 210°; 65%, 205—210°; 50%, 170°; 
40%, 180°; and 30%, 250°. G. F. M. 


Preparation of Pure Iron and Iron-—Carbon Alloys. J. R. 
Carn, E. Scuramm, and H. E. Creaves (J. Ind. Eng. Chem., 1916, 
8, 217—-223).—The iron was prepared electrolytically, and purified 
by fusion in magnesia crucibles; the magnesia used in making the 
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crucibles was prepared by converting magnesite into magnesium 
acetate and igniting the latter. The ingots obtained were sound 
and free from blow-holes. By fusing the pure iron with definite 
quantities of carbon in a magnesia crucible in a vacuum furnace, a 
series of iron—carbon alloys were prepared containing 99°96% of 
the two elements. W. P. S. 


The Action of Sulphuric Acid on Alloy Steels. Les.iz 
Arrcuison (T., 1916, 109, 288—298).—Fine drillings of the steels, 
passed through a sieve, are covered with 10% sulphuric acid and 
allowed to remain for a fixed time. After filtration, the solution is 
analysed, and the proportions of the two metals compared with those 
which would be found if the original ratio of the two metals in the 
steel had been preserved. The composition of the carbides in alloy 
steels is taken to be that determined by Arnold and Read (A., 1910, 
ii, 1971; 1911, ii, 1092; 1915, ii, 567). 

Vanadium does not pass into solution until the steel contains 
5°4% of the metal, showing that up to that point the whole of 
the vanadium is present in the carbide, which is not attacked by 
sulphuric acid under the conditions of the experiment. Chromium 
is present both in solid solution and also in the carbide, and the 
latter is slightly attacked. Alloys containing large percentages of 
chromium, however, give up very little to the acid. Tungsten is 
entirely present as carbide up to 11°5%, and this is not attacked 
by acid. Nickel, on the other hand, is present only in solid solution 
until high percentages are reached, whilst cobalt is contained only 
as carbide. Manganese is present both in solid solution and in the 
carbide, the latter being partly attacked owing to its fine state of 
division in the sorbitic pearlite. Double carbides are much less 
susceptible to attack by acid than pure iron carbide. C. H. D. 


Crystals of Iron Phosphide from a Blast-furnace. L. J. 
Spencer (Min. Mag., 1916, 17, 340—343).—Small, tin-white 
needles with brilliant metallic lustre and strongly magnetic were 
found sparingly in drusy cavities, together with crystals of iron 
carbide and of metallic iron, in a large mass of metal from a blast- 
furnace near Middlesbrough. The crystals belong to the 
sphenoidal-hemihedral class of the tetragonal system, a:c= 
1:0°3469. Their composition is presumably Fe,P, and the material 
is identical, except in the absence of nickel, with the meteoric 
rhabdite. L. J. S. 


The Formation of Isomorphous Mixed Crystals between 
Cobalt Oxide and Manganous Oxide, and between Cobalt 
Oxide and Nickel Oxide. J. Arvin Hepvati (Zeitsch. anorg. 
Chem., 1915, 92, 381—384 *).—When cobalt oxide and manganous 
oxide are heated together in a large excess of potassium chloride, 
solid solutions are obtained which vary continuously in colour with 
the composition. It is uncertain whether the miscibility is con- 
tinuous or not. 

Minute cubo-octahedra of nickelous oxide are obtained by 
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repeated heating of the amorphous oxide or hydroxide to 1000° in 
an excess of potassium chloride. They are light yellowish-green 
and have D 7°45. 

Mixtures of cobaltous and nickelous oxides yield homogeneous 
octahedra and cubo-octahedra. The colour and specific volume vary 
continuously, indicating that complete miscibility probably occurs. 

C. H. 


The Reduction of Metallic Oxides with Hydrogen at High 
Pressures. Epcar Newsery and Joun Norman Prine (Proc. Roy. 
Soc., 1916, [A], 92, 276—285).—The effect produced by heating 
various metallic oxides at temperatures above 2000° in contact 
with hydrogen at a pressure of 150 atmospheres has been investi- 
gated in a specially designed apparatus consisting of a magnesia 
crucible heated by means of the current passing through a tungsten 
wire. The water vapour produced in the reaction was removed by 
metallic sodium. 

Under these conditions chromic oxide and manganese dioxide 
are reduced to the corresponding metals. Prepared in this way, the 
metals are probably purer than those obtained by any of the 
methods used hitherto. The m. p. was quite sharp in both cases, 
the mean values, corrected to “black body” temperature, being 
1230°+5° for manganese and 1615+15° for chromium. Other 
oxides examined were only partly reduced, vanadium pentoxide, 
columbium pentoxide, and titanium dioxide giving the correspond- 
ing monoxides, uranium oxide, U,O,, giving the dioxide UO,, and 
cerium dioxide, CeO,, giving the sesquioxide, Ce,Os. 

Aluminium oxide, magnesium oxide, zirconium dioxide, yttrium 
oxide, and thorium dioxide were not reduced under the conditions 
of the experiment. H. M. D. 


Molybdenum Semipentoxide and its Salts. F. Mawrow and 
M. Nixotow (Zeitsch. anorg. Chem., 1915, 92, 135—144).—When 
the violet hypophosphomolybdenum compound (A., 1902, ii, 25, 
144) is rubbed with ammonia, the yellowish-brown precipitate may 
be washed and dried, and is then sparingly soluble in water with 
a neutral reaction. It dissolves in acids, and may be reprecipi- 
tated by ammonia. If washed with dilute ammonia and then with 
absolute alcohol, the residue has the composition NH,Mo,0,,3H,O. 
On ignition in a current of carbon dioxide, the oxide, Mo,O,, is 
obtained. 

The sodium compound, NaMo,0,,3H,O, is obtained by treating 
the original violet compound with sodium hydroxide. It yields a 
dark violet substance, NaMo,O,, on heating. The corresponding 
barium compound, BaMo,0,,3H.O, may also be obtained in the 
hydrated and arhydrous form3. C. H. D. 


Oxidation and Reduction without the Addition of Acid. II. 
The Reaction between Stannous Chloride and Potassium 
Dichromate. Marks Nerpie and Josnua C. Wirt (J. Amer. Chem. 
Soc., 1916, 38, 47—52. Compare A., 1915, ii, 780).—The oxidation 
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of stannous chloride by potassium dichromate in the absence of 
acid has been studied. It is shown that the stoicheiometric rela- 
tionships are the same as those obtaining in the presence of acid. 
When potassium dichromate is added in the theoretical quantity 
to a solution of stannous chloride in the absence of acid, brownish- 
and greenish-blue, gelatinous masses are formed, which dissolve 
and form a clear, deep olive-green solution when the whole of the 
dichromate has been added. These solutions appear red by trans- 
mitted light. The solutions were examined by dialysis and by 
extraction with alcohol, and are shown to consist of potassium and 
chromium chlorides, together with colloidal solutions of hydrated 
stannic and chromic hydroxides. On dialysis a clear sol, of the 
approximate composition 6SnO0,:1Cr,03, is obtained, and this sol 
contains the whole of the tin and about one-half of the chromium 
used in the reaction. The course of the reaction is given by the 
equation : 
2K,Cr.0, + 6SnCl, + (62 + y)H,O = 
4KCl + 6Sn0,,7H,O + Cr,03,yH,O + 2CrCl, + 2HCl. 
J. F. S. 


Hetero-poly-acids containing Vanadium. IV. Compounds 
containing Vanadic and Tungstic Acids. Witnetm PRANpTL 
and Hans Hecut (Zeitsch. anorg. Chem., 1915, 92, 198—212. 
Compare A., 1915, ii, 469).—A solution of tungstic acid in am- 
monia, acidified with acetic acid, at first contains a paratungstate, 
but passes in the course of a few months into the hexatungstate 
(metatungstate), from which hydrochloric acid does not precipitate 
tungsten, even on prolonged boiling. Solutions of alkaline vana- 
dates also yield hexavanadates with a sufficient quantity of acetic 
acid ; otherwise lower vanadates are obtained. 

The following salts have been prepared by the action of acetic 
acid on solutions of mixed alkali tungstates and vanadates: 

NazV,0,,18NaHW0O,,36H,0, colourless crystals, losing vanadium 
on recrystallisation; Na,V,0,;,6NaHW0O,,32H,O and 35H,O, yel- 
lowish-red ; K,V,0,;,6K HW0O,,7H,0, yellowish-red ; 

(NH,),V,0 i74(NH,).H,W,0;,,6H,O and 8H.,0, 
orange-red rhombohedra ; K,V,0,7,4K,H,W,0,,,20H,O and 18H, 90 ; 
Na,V,0,7,4Na, /H,W,0,,,38H,O and 40H,0; 
Ba, V0, ABaH,W,0,;,30H,O and 35H,0 ; 
and also a series of known salts, which are now formulated as 
M,/H,V,0,7,2M;'H,;W,0,,,c7H,O, all of which form deep red octa- 
hedra. C. H. D. 


Mineralogical Chemistry. 


Review of the Processes of Chemical Transformation in 
Potash Deposits. M. Roésza (Zeitsch. anorg. Chem., 1915, 92, 
297—300).—A summary of the results obtained in previous papers 
(A., 1914, ii, 376; 1915, ii, 355, 356, 473).—A purely thermal 
decomposition of carnallite into KCl and MgCl,,4H,O can only 
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occur rarely, as the circulation of solution has the effect of pre- 
venting dehydration. The decomposition is actually hydrothermal. 
C. H. D. 


Proustite from Cobalt, Ontario. Artnur L. Parsons (Min. 
Mag., 1916, 17, 309—313).—Analysis, by H. V. Ellsworth, of the 
small crystals, which were, however, imperfectly separated from 
impurities, gave: 


Co (+ 
Ag. As. 8. Sb. Fe. trace of Ni).Insol. Total. 
64:12 15:90 19:28 0-08 0-25 0-12 0-38 100-13 


corresponding with proustite (Ag,AsS,), 94°62; pyrargyrite 
(Ag,SbS;), 3°77% ; smaltite, 0°04%; pyrites, 0°05%; arsenic, 1°27%. 
A crystallographic description of the material is given, a:¢= 
1:0°8015, and a new crystal-form recorded. L. J. 8. 


Crystallography and Dehydration of Torbernite. W. F. 
Hatuimonn (Min. Mag., 1916, 17, 326—339).—Torbernite is tetra- 
gonal with a:c=1:2°974. Refractive index, 1591. When the 
crystals lose water, owing either to rise in temperature to less than 
100° or to being placed in a desiccator, there is a change to meta- 
torbernite—a crystalline form with definite optical characters. This 
alteration is dependent, not only on the temperature, but also on 
the partial pressure of aqueous vapour in the surrounding space. 
Torbernite was kept over sulphuric acid of various strengths (corre- 
sponding with definite vapour pressures) and at various tempera- 
tures, and afterwards examined to ascertain if the change to meta- 
torbernite had taken place; the points when plotted fall on one 
or other side of the transition curve of torbernite. The mineral 
is stable within very narrow limits. L. J. S. 


Natrolite from Kinbane, Co. Antrim. IF. N. Asucrorr (Min. 
Mag., 1916, 17, 305—-308).—A description is given of the occur- 
rence of fine specimens of delicate, acicular crystals of natrolite in 
basalt near Kinbane (White Head) on the north coast of County 
Antrim. Associated minerals are calcite and analcite. Analysis 
gave the following results, in close agreement with the formula 


Na,0,A1,03,39i05,2H,0 : 


Al.O. 
SiO,. (+trace Fe,0,). CaO. NaO. K,O. H,0. Total. 
47-22 27-21 nil 15:86 0-06 970 100-05 


L. J. S. 


Chabazite from County Antrim. G. F. Herperr Smiru; with 
topographical notes by F. N. Asucrorr and chemical analyses by 
G. T. Prior (Min. Mag., 1916, 17, 274—304).—A detailed descrip- 
tion is given of the occurrence and crystallographic characters of 
chabazite and the associated minerals (calcite, analcite, natrolite, 
and mesolite) found in the flows of basaltic lava at various locali- 
ties in County Antrim. The crystals (a:e=1:1°0860) are of the 
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gmelinite (hexagonal) or phacolite (rhombohedral) habit, and are 
usually twinned on the c(111) or r(100) planes, or on both. Refrac- 
tive indices for sodium light, o=1°490, e=1°480. Analyses I—III 
are of crystals of the gmelinite habit from White Head at the 
entrance of Belfast Lough, IV of crystals of the phacolite habit 
from Craigahulliar, near Portrush, and V of phacolite from Killy- 
flugh, near Ballymena: 


SiO,, ALO,. CaO. SrO. K,O. Na,O. H,O. Total. Sp. gr. 

I. 4664 20-04 7:00 0-22 0-63 3-81 21-84 100-18 2-09 

II. 46-75 19-79 825 0-23 0-33 2-17 22-09 99-61 2-07 
III. 47-81 19:73 5-01 0-02 0-31 6-13 21-56 100-57 2-06 
IV. 4861 18-06 819 0-60 2-13 0-33 21-68 99-60 2-09 
V. 48-82 18-53 881 0-26 1:20 0-37 22-09 100-08 2-09 


The formule deduced from these analyses are respectively : 


I. 124(CaAl,Si,O,.,6H,O)+ 7(Na,Al, Si,O,,,6H,O)-+H,0. 
Il. 15 + 4 - +14Si0,+ 9H,0. 
lll. 9 +10 +38i0, +6H,0. 
IV. 15 + 3(K, Al,Si,O,.,6H,0) +8SiO, +12H,0. 
Vv. 16 + 2 pa +9S8i0, + 15H,0. 
The amounts of silica and water in excess over that required for 
the usually accepted formula of chabazite, namely, 
(Ca,K,,Na,)A1,8i,0,,,6H,O, 
may be present in solid solution, as recently suggested by Foote 
and Bradley (A., 1911, ii, 122 ; 1912, ii, 568) in the case of nephelite 
and analcite. This formula may be written in the form 


(Ca,Na.,K>)Al,Si,0,,2H,Si03,4H,0 ; 


here the first portion represents the lime-felspar (CaAl,Si,O,) and 
nephelite (Na,Al,Si,O,) molecules, and these may be replaceable 
by the alkali-felspar molecule, (Na,K)AISi,Ox. 

Gmelinite and phacolite are both identical with the species 
chabazite, differing only in crystal habit, and the difference in 
the amount of soda and potash shown in the above analyses is 
probably without significance. L. J. 8. 


Gay Gulch and Skookum Meteorites, Yukon, Canada. 
R. A. A. Jounston (Museum Bull., No. 15 [G@eol. Ser., No. 26]; 
Geol. Survey Canada, 1915, 1—31).—These masses of meteoric iron 
were found in the gold-bearing gravels of Pliocene age in two of 
the guléhes tributary to the Bonanza Creek in the Klondike dis- 
trict, the second of them at a depth of 65 feet below the surface. 
One weighing 483 grams was found in 1901 in Gay gulch (partial 
analysis I by H. A. Leverin), and the other, weighing 15°88 kilo- 
grams, was found in 1905 in Skookum gulch (anal. II). They are 
both nickel-rich irons showing a similarity in structure (coarse 
octahedral with chatoyant reflections on the etched surfaces, 
nodules of troilite, etc.), and they probably belong to the same 
meteoritic shower dating back to the Tertiary period. 

Fe. Ni. Co. Cr. C. P. 8. Si. Total. Sp. gr. 


I. 83-85 15:03 — _ _ — — — 7-566 
IT. 80-65 18-20 0-91 0-002 0-015 0-194 0-002 0-003 99-976 7-561 


L. J. S. 
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Summation of Chemical Analyses of Rocks. H. H. Rosinson 
(Amer. J. Sci., 1916, [iv], 41, 257—-275).—Although the sum of the 
results obtainiéd in the complete analysis of a rock should be 100%, 
such is rarely the case. Inspection of the 3391 analyses recorded 
by Washington (Bull. U.S. Geol. Survey, Nos. 14 and 28, 1903, 
1904) shows that the sum is more frequently above 100 than below; 
in 1253 cases the sum varied from 99% to 99°99%, and in 1846 it 
lay between [00 and 100°99%. The author discusses the question 
in general, sliowing that the errors are usually due to want of skill 
on the part of the analyst, and not particularly to the untrust- 
worthiness of the methods employed. W. P. 8S. 


Analytical Chemistry. 


Action of Neutral Salts on Indicators. I. M. Ko.rnorr 
(Chem, Weekblad, 1916, 18, 284—-297).— Experiments on the effect 
produced by neutral salts on the colour of indicators show that the 
phenomenon is dependent on change in the concentration both of 
the hydrogen ions and the hydroxyl ions. A. J. W. 


Succinic Acid asa Standard. C. A. Perers and V. SaucHet.i 
(Amer. J. Sci., 1916, [iv], 41, 244—248).—Results obtained by 
standardising ammonia solution against hydrochloric acid agreed 
closely with those found by the use of succinic acid _ electro- 
titrametrically, as described by van Suchtelen and Itano (A., 1914, 
ii, 775), but no trustworthy values could be obtained by the action 
of succinic acid on ammonia, using cochineal as indicator, as 


described by Phelps and Hubbard (A., 1907, ii, 297). W. P.S. 


Use of Copper Oxide for Fractional Combustion of 
Hydrogen and Carbon Monoxide in Gas Mixtures. G. A. 
Burrett and G. G. Operrett (J. Ind. Eng. Chem., 1916, 8, 
228—-231).—-The copper oxide method devised by Jager (compare 
A., 1909, ii, 698) for the fractional combustion of hydrogen and 
carbon monoxide yields trustworthy results. A temperature of the 
copper oxide of between 275° and 300° is adapted for burning 
hydrogen and carbon monoxide in a wide variety of gas mixtures. 


W. P. S. 


Electrolytic Estimation of Iodine Present in Organic 
Matter. Roserr B. Krauss (J. Biol. Chem., 1916, 24, 321—325. 
Compare A., 1915, ii, 791).—The results obtained by the palladous 
iodide colorimetric method may be checked by first depositing the 
palladium on a weighed platinum cathode and then the iodine on a 
silver-plated anode. The method is far less sensitive than the 
colorimetric estimation. H. W. B. 
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Decomposition of Tetrathionates in Alkaline Solution as a 
Source of Error in Certain Iodine Titrations. Roserr M. 
CuaPin (J. Amer. Chem. Soc., 1916, 38, 625—626).—When sodium 
tetrathionate, produced in iodine titrations, is allowed to remain 
in the presence of alkalis or alkaline salts, it is partly converted 
into sodium thiosulphate and sodium sulphite, thus introducing the 
possibility of an error in the estimations. The effect of allowing 
sodium hydroxide, sodium carbonate, ammonia, and sodium hydro- 
gen carbonate to act on sodium tetrathionate solutions for fifteen 
minutes at 30° has been determined by titration with iodine. It 
is shown that with the exception of sodium hydrogen carbonate 
the conversion has taken place to a considerable extent. It there- 
fore follows that acid solutions containing tetrathionates, if later 
to be titrated with iodine or subjected to any treatment involving 
the assumption that the tetrathionate present has remained un- 
affected, should never be neutralised by any substance of distinctly 
alkaline properties. In the case of arsenic estimations it seems 
safer to abandon the use of sodium thiosulphate and to substitute 
a dilute solution (0°5%) of sodium sulphite. J. F. 8. 


Differential Iodometry. I. Estimation of Periodates, 
Iodates, Bromates, and Chloratesin the Presence of each other. 
O. L. BarneBey (J. Amer. Chem, Soc., 1916, 38, 330—341).—The 
conditions under which the above-mentioned substances can be esti- 
mated in the presence of one another have been studied experiment- 
ally. It is shown that by careful regulation of the temperature, 
concentration of the agents, and especially of the acidity and the 
time of reaction, all these substances can be estimated iodometrically 
either alone or in the presence of one another. When periodates 
are treated with potassium iodide in a saturated solution of boric 
acid containing sufficient borax to diminish slightly the acidity, .a 
reduction occurs to iodate with the liberation of iodine. Todates 
are acted on by 0°1N-potassium iodide in 0°25N-acetic acid solution, 
liberating iodine. In 0°2N-hydrochloric acid solution containing 
0'1NV-potassium iodide, bromates are completely decomposed, liber- 
ating iodine. In 6N-hydrochloric acid solution of 0°1—0°2N- 
potassium iodide chlorates are completely decomposed, liberating 
iodine, and in this case, after rendering the solution alkaline and 
then acidifying, the iodine may be titrated by thiosulphate solu- 
tion. By combining the above reactions, the whole of these sub- 
stances can be estimated in the presence of one another and in 
the presence of perchlorates, which do not react readily with 
potassium iodide in acid solution. A number of test analyses are 
given in the paper which show that the method is trustworthy. 

J. F. S. 


Reagents for Use in Gas Analysis. II. Chromous Cbloride. 
R. P. Anperson and J. Rirre (J. Ind. Eng. Chem., 1916, 8, 
24—-26. Compare A., 1915, ii, 647).—Chromous chloride has been 
proposed for the absorption of oxygen, but the authors find that 
it is not a very trustworthy reagent. If prepared by treating 
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chromous acetate with hydrochloric acid, the solution is not stable, 
hydrogen being evolved gradually. By reducing violet chromic 
chloride with hydrogen and filtering the solution through glass- 
wool (to remove insoluble substances, possibly metallic chromium), 
a stable solution of the reagent is obtained, but this does not 
absorb oxygen completely. W. P. S. 


Reagent for Use in Gas Analysis. III. The Specific Absorp- 
tion of Alkaline Pyrogallol in Various Pipettes. R. P. ANDERson 
(J. Ind. Eng. Chem., 1916, 8, 131—133. Compare A., 1915, ii, 
647).—Experiments with the Orsat pipette and modifications of 
the same described by Hankus, Nowicki, and Dennis (A., 1913, ii, 
424) showed that, as regards time consumed in manipulation and 
the specific absorption obtained, the Orsat pipette is superior to 
any of the others when modified pyrogallol reagent (loc. cit.) is 
used for the absorption. The reagent is not, however, well suited 
for use in pipettes which have been designed for the absorption of 
oxygen without shaking (see following abstract). W. P. S. 


Pipettes Specially Adapted for Use with Alkaline Pyrogallol. 
R. P. Anperson (J. Ind. Eng. Chem., 1916, 8, 133—135).—Two 
modifications of the Orsat pipette are described. In one, a perfor- 
ated porcelain cone supports the glass tubes, and any precipitate 
which may form cannot collect and clog the lower ends of the tubes. 
The other form is similar to a Hempel double pipette, but the 
cylindrical portion is smaller than usual and is filled with glass 
tubes, the construction of the lower part of the cylinder being 
such that the tubes are held in position and do not become clogged 
with precipitate. The reagent used in the pipettes contains 21°2 
grams of pyrogallol and 66°6 grams of potassium hydroxide per 
100 c.c. The specific absorption (compare A., 1915, ii, 647) of this 
reagent for one minute contact is about 36 when treated in the 
above pipettes at 20° with gas samples 100 c.c. in volume and con- 
taining 20°9% of oxygen. W. P. S. 


Reagents for Use in Gas Analysis. IV. Phosphorus in 
Solution. R. P. Anpgerson and W. Bizperman (J. Ind. Eng. Chem., 
1916, 8, 135—136).—The solution of phosphorus in castor oil 
proposed by Centnerszwer (A., 1910, ii, 541) is not suitable for the 
estimation of oxygen, the absorption of the gas being incomplete 
at the ordinary temperature. Even assuming that complete 
absorption can be attained by heating the reagent, there appears 
to be no reason why the latter should be preferred to alkaline 
pyrogallol properly prepared (compare A., 1915, ii, 647). 
W. P. S. 


Methods for tbe Analysis of Lime-Sulphur Solutions. 
Rosert M. Cnapin (J. Ind. Eng. Chem., 1916, 8, 151—156).— 
Methods are described for estimating the concentration of total 
(sulphide) base, total (sulphide) acid, and excess of acid or base. 
The sulphide base number is represented by the c.c. of V/10-acid 
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solution required to neutralise 10 c.c. of the sample, using methy]l- 
orange or Congo-red as indicator; in the case of lime-sulphur 
solutions which have already been used for dipping sheep, sodium 
nitroprusside may be used as an external indicator. The reaction 
number depends on the fact that sodium tetrathionate reacts with 
lime-sulphur solution to yield a solution which can be titrated 
in the usual way, the result giving the acidity or alkalinity of the 
sample; the reaction proceeds normally only in a dilute ammonia- 
cal solution. The sulphide acid number is the difference between 
the base and reaction numbers, or it may be estimated iodometri- 
cally in the solution resulting from the estimation of the reaction 
number ; alternatively, it may be found by titrating an ammoniacal 
solution of the sample with tetrathionate solution, nickel sulphate 
being used as the indicator. W. P. S. 


Rapid Control Method for the Estimation of Sulphur in 
Pyrites Cinder. H. C. Moore (J. Ind. Eng. Chem. 1916, 8, 
26—28).—The sodium peroxide fusion method is recommended. 
About 1°5 gram of the finely powdered sample is fused in a 
wrought-iron or nickel crucible with 7 grams of sodium peroxide, 
the cooled mass is dissolved in water, and slightly acidified with 
hydrochloric acid. About 0°5 gram of aluminium powder is now 
added, and, when the ferric salts have been reduced, the solution 
is heated to boiling, cooled, diluted to 500 c.c., and filtered. Two 
hundred c.c. of the filtrate are diluted to 450 c.c., 1 ¢.c. of concen- 
trated hydrochloric acid is added, and the sulphuric acid is precipi- 
tated by treating the cold solution with barium chloride solution. 
After one hour, the barium sulphate is collected, washed with 
cold water, ignited, and weighed. The presence of considerable 
quantities of barium sulphate and silica in the cinder does not 
have an appreciable influence on the results obtained. W. P. S. 


Estimation of Sulphur in Spent Oxide. E. V. Espensann 
(J. Soc. Chem. Ind., 1916, 35, 292—293).—Sulphur in the spent 
oxide of the gas works may be accurately estimated by heating 
0'4—0°7 gram of the finely powdered and washed material with 
4 grams of reduced iron in a hard-glass crucible, whereby it is com- 
pletely converted, after seven to ten minutes at a dull red heat, 
into ferrous sulphide. After cooling in an atmosphere of carbon 
dioxide, it is decomposed in a conical flask with concentrated hydro- 
chloric acid, and the evolved hydrogen sulphide is passed into 
NV /10-iodine and titrated in the usual way. The carbon disulphide 
extract of the spent oxide gives the sulphur and tar, whence by 
difference the tar content is obtained. The estimation of total 
sulphur, including that combined as sulphates and thiocyanates, is 
carried out by heating the powdered, but unwashed, oxide with 
iron as above, these salts being thereby likewise converted into 
ferrous sulphide, which is estimated by decomposing with hydro- 
chloric acid as above described. G. F. M. 


Estimation of Sulphur Dioxide and Sulpbur Trioxide in 
Flue Gases. R. J. Nesrett and E. Anperson (J. Ind. Eng. Chem., 
1916, 8, 258—260).—A definite volume of the flue gas (say, 
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2000 c.c.) is aspirated through the following series of absorption 
vessels: A U-tube containing a small quantity of water, a double 
filter-paper held between the large ends of two funnels, and a 
flask containing V/10-sodium carbonate solution and hydrogen 
peroxide; a glass tube, 3 feet long, conducts the gases from the 
flue to the apparatus. After the tube has been withdrawn from 
the flue, 1000 c.c. of air are drawn through the apparatus. The 
sulphur trioxide is retained, in the form of sulphuric acid, in the 
glass tube, the U-tube containing water and by the filter-paper. 
The latter, together with the rinsings of the tube and the solution 
in the U-tube, is placed in a flask and titrated with standard alkali 
solution to obtain the quantity of sulphur trioxide present. The 
sulphur dioxide passes entirely into the sodium carbonate solution, 
where it is absorbed and at the same time oxidised by the hydrogen 
peroxide; titration of the excess of sodium carbonate gives the 
amount of the sulphur dioxide in the flue gas. W. P. S. 


A New Method for the Iodometric Estimation of Thiocyanic 
Acid and Hydrogen Sulphide. F. P. Treapwett and C. Mayr 
(Zeitsch. anorg. Chem., 1915, 92, 127—134).—The iodometric 
method for the estimation of thiocyanates by Thiel (A., 1902, ii, 
706) is tedious, and there is danger of loss of iodine in the evolu- 
tion of carbon dioxide. If nascent bromine is used instead of iodine 
for the oxidation, the titration may be carried out quite rapidly. 
The solution is diluted until about V/5 or V/6, and 5 or 10 c.c. 
are introduced into a litre flask provided with a tap funnel, and 
50 c.c. of V/5-potassium bromate and 10—15 c.c. of a 10% solution 
of potassium bromide are added. The flask is then evacuated with 
a filter pump, and sufficient concentrated hydrochloric acid is 
allowed to enter, without admitting air, until the volume of liquid 
is increased by one-third. After shaking, the flask is allowed to 
remain for fifteen minutes, when a solution of 2 or 3 grams of 
potassium iodide is added without admitting air. After again 
shaking, the separated iodine is titrated with V/10-sodium thio- 
sulphate and starch. 

Thiocyanates and chlorides or bromides may be _ estimated 
together by proceeding as above, and also by titrating thiocyanate 
and haloid together by Volhard’s method. 

The estimation of hydrogen sulphide by means of bromide and 
bromate is more exact than that by means of iodine, the reactions 
being H,S+4H,0+8Br=8HBr+H,SO, and H,S+I,=2HI+S. 
When concentrated hydrochloric acid is added, the solution at first 
becomes turbid from precipitation of sulphur, but this is oxidised 
in fifteen to twenty minutes, and the liquid becomes clear. In 
very dilute solutions thirty minutes may be required. 

When sulphides and thiocyanates are both present, the sulphide 
sulphur is first estimated by the ordinary iodometric method, and 
then the total sulphur by the bromide—bromate method. Analyses 
are given to show the accuracy of the methods. C. H. D. 
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Quantitative Micro-elementary Analysis of Organic Sub- 
stances. J. V. Dussky (Chem. Zeit., 1916, 40, 201—203. Compare 
A., 1914, ii, 485).—Certain modifications are introduced into the 
methods described previously by the author (/oc. cit.). The supply 
of carbon dioxide in the estimation of nitrogen by the micro-Dumas 
method is obtained from a small tube containing sodium hydrogen 
carbonate ; the closed end of this tube is surrounded by wire gauze, 
which is heated by a burner, and the delivery tube is provided 
with a wash-bulb containing a few drops of water. In the estima- 
tion of carbon and hydrogen there is no need to use a diffusion- 
stopper in the combustion tube after the platinum boat containing 
the substance. Capillaries filled with calcium chloride and soda— 
lime respectively are used for the absorption of the water and carbon 
dioxide. W. P. 8. 


Kjeldahl Method for Estimating Nitrogen. I. K. PHE.ps 
and H. W. Daupt (Proc. Amer. Soc. Biol, Chem., 1915; J. Biol. 
Chem., 1916, 24, xxxv.).—The quantity of nitrogen in members 
of the following classes of cyclic compounds, namely, pyrrole, pyrrol- 
idine, pyridine, piperidine, quinoline, isoquinoline, purine, glyox- 
aline, quinoxaline, and quinazolone, can be estimated accurately by 
the Kjeldahl method provided the digestion is carried on for two 
and a-half hours with a boiling mixture of 25 c.c. of concentrated 
sulphuric acid, 10 grams of potassium sulphate, and 0°7 gram of 
mercuric oxide to 0°3 gram of the nitrogenous substance. 


H. W. B. 


Comparison of Methods for the Estimation of Soil Phos- 
phorus. W. 0. Rosinson (J. Ind. Eng. Chem., 1916, 8, 148—151).— 
The fusion methods (with sodium carbonate, magnesium nitrate, 
etc.), Washington’s method (decomposition with hydrofluoric and 
nitric acids), and Fisher’s method (two evaporations with aqua regia 
with an intervening ignition), of treating soils for the estimation 
of phosphorus all give trustworthy results. Vanadium (always 
present in soils) interferes with the estimation, but its influence 
may be eliminated by the procedure described by Cain and Tucker 
(A., 1913, ii, 875); tungsten and titanium do not interfere. The 
insoluble precipitate sometimes obtained when the phosphomolyb- 
date precipitate is dissolved in ammonia is probably due to the 
presence of iron, aluminium, titanium, etc., which have not 


been removed by proper washing. W. P. S. 


New Method for Citrate-insoluble Phosphoric Acid. Cuas. 
H. Hunt (J. Ind. Eng. Chem., 1916, 8, 251—253).—In the pro- 
posed method the sample is dissolved as for the estimation of total 
phosphoric acid, and the solution is diluted to a definite volume. 
An aliquot portion of the solution is then treated with an excess 
of ammonia, the precipitate formed is collected, washed, dissolved 
in nitric acid, and the phosphoric acid is estimated in this solution. 
The ratio between the citrate-insoluble P,O,; and the P.O, precipi- 
tated by ammonia is approximately as 1:1°5; if, therefore, the 
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amount of P.O, precipitated by ammonia is divided by 1°5, the 
quantity of citrate-insoluble P,O; is found. The results obtained 
by the method agree well with those obtained by the usual (official) 
process. W. P. S. 


Estimation of Phosphoric Acid Soluble in Citric Acid in 
Basic Slag by the Iron Citrate Method. M. Porp (Chem. Zeit., 
1916, 40, 257—260. Compare A., 1912, ii, 992; 1913, ii, 336, 876; 
1914, ii, 576).—Although ferric chloride varies considerably in com- 
position (samples examined by the author containing from 58°8% 
to 99°6% of actual ferric chloride), the iron—citrate solution used 
to prevent the interference of silica always contains a quantity of 
iron sufficient for this purpose, even when the solution is prepared 
from ferric chloride of poor quality. The hydrogen peroxide solu- 
tion used in the estimation maintains its strength for a considerable 
time if 0°005% of acetanilide is added; the presence of 0°5% of 
aleohol also preserves the strength of the solution. The quantity 
of hydrogen peroxide solution added should be from 1 to 3 c.c.; 
larger quantities cause the results obtained to be too low. This 
is not the case when dealing with pure phosphate solutions mixed 
with manganese and calcium salts, but the error always occurs with 
basic slag, and is evidently due to some constituent of the latter 
(possibly silica). W. P. S. 


Officinal Sodium Sulphate. P. Car.es (J. Pharm. Chim., 1916, 
[vii], 18, 219—221).—Arsenic is liable to be present in certain 
samples of sodium sulphate, and the author suggests a modification 
of Marsh’s test for detecting its presence. The issuing gas from 
the hydrogen generator is passed on to a paper moistened with a 
solution of mercuric chloride, and after the purity of the hydrogen 
has been ascertained about 25 grams of the salt under examination 
are placed in the hydrogen generating apparatus. The formation 
of a yellow or brown stain on the paper indicates the presence of 
arsenic, the depth of the colour giving an approximate measure 
of the amount present. . G. 


A New Method for the Detection and Qualitative Separation 
of Arsenic, Antimony, and Tin. Friepricn L. Haun (Zeitsch. 
anorg. Chem., 1915, 92, 168—170).—On account of the difficulty 
of the usual method of separation of these metals, the following 
modification is proposed: The mixture of sulphides and sulphur 
obtained in the usual way by the addition of acid to the solution 
in yellow ammonium sulphide is extracted with a cold 5% solution 
of sodium sulphide. The metallic sulphides dissolve readily, whilst 
the sulphur remains as a powdery residue. After filtration, the 
filtrate is made alkaline with sodium hydroxide, about twice as 
much of a 10% solution being added as was used of sodium 
sulphide. Hydrogen peroxide is then added, and the solution is 
heated to boiling. The evoltition of oxygen shows that sufficient 
has been added. 

Should antimony be present, it soon separates as glistening 
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crystals of Na,H,Sb,0,, which cling to the glass where rubbed. To 
complete the precipitation, one-fourth of the volume of alcohol is 
added. After filtration, the alcohol is expelled by boiling, and 
ammonium nitrate is added as a solid or as a concentrated solution. 
Stannic acid is precipitated, the separation being complete when 
the ammonia has been boiled off. Arsenic is precipitated from the 
filtrate as ammonium magnesium arsenate. The arsenic and 
antimony precipitates are very characteristic; the tin may be con- 
firmed by dissolving in hydrochloric acid and adding mercuric 
chloride in the usual way. One mg. of arsenic, antimony, and 
2 mg. of tin may be detected in 1 gram of copper or lead. 

Should it be known that mercury is absent, the hydrogen sulphide 
precipitate may be treated directly with sodium sulphide solution, 
more sodium hydroxide and hydrogen peroxide being then neces- 


sary to oxidise the sulphur to sulphate, much heat oa 


Simultaneous Hstimation of Carbon and Halogen by the 
Chromic Acid Method. Puxitie Witrrep Rosertson (T., 1916, 
109, 215—221).—Carbon and halogen may be simultaneously 
estimated in organic compounds by the chromic acid oxidation 
method previously described (T., 1915, 107, 902). The substance 
is gently heated with a mixture of chromic and sulphuric acids, 
and the evolved gases are carried along by a slow stream of oxygen 
through a heated silica tube containing platinised asbestos, a 
U-tube containing glass-wool moistened with sulphuric and chromic 
acids to retain oxides of sulphur, and a second heated silica tube 
(in the case of chloro-compounds) to decompose chromyl] chloride, 
into two absorption tubes, the first containing 10 c.c. of 1°3N-sodium 
hydroxide and 2 c.c. of 2N-sodium sulphite, and the second 10 c.c. 
of sodium hydroxide. The operation is complete in about one and 
a-half hours, and the mixed contents of the absorption tubes are 
then treated with 5 c.c. of hot barium nitrate solution, and after 
filtration the alkali in the filtrate is titrated with N /3-nitric acid 
with phenolphthalein as indicator. The difference between this 
titration and the blank gives the carbon dioxide and halogen, and 
the latter is then separately estimated in the same solution by 
adding an excess of silver nitrate and nitric acid, and titrating 
back with ammonium thiocyanate. G. F. M. 


Estimation of Carbon in the Organic Non-sugar Constituent 
of Saturation (Sugar) Scums. VL. Sranek (Zeitsch. Zuckerind. 
Béhm., 1916, 40, 201—206).—The carbon is estimated by oxida- 
tion with chromic acid—sulphuric acid solution. From 1 to 2 grams 
of the material are placed in a small flask provided with a glass 
stopper, which carries a tapped funnel and a condenser. Ten c.c. 
of 0°5% alkali hydroxide solution are added, and then 5 grams of 
crystallised phosphoric acid; the mixture is boiled gently to expel 
carbon dioxide, cooled, 5 grams of chromic acid are added, and the 
upper end of the condenser is connected with a combustion tube 
containing copper oxide and two pieces of silver gauze; this tube is 
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heated in a suitable furnace. Concentrated sulphuric acid is now 
admitted to the flask from the tapped funnel and the mixture 
is boiled; the condenser prevents steam from passing into the 
combustion tube. The gases leaving the latter are passed through 
a tube containing chromic acid, then dried, and the carbon dioxide 
is absorbed in a soda-lime tube. A current of air free from carbon 
dioxide is passed through the apparatus when the oxidation has 
been completed. The sugar content of the sample is estimated in 
a separate portion, and the quantity of carbon dioxide due to sugar 
is deducted from the total amount of carbon dioxide found. 
W. P. @. 


Rapid Method for the Estimation of Carbon Dioxide. W. H. 
Waceaman (J. Ind. Eng. Chem., 1916, 8, 41).—The carbonate is 
decomposed in a conical flask, the upper part of which is sur- 
rounded by a cooling coil. The delivery tube of the flask is con- 
nected with a short, inclined condenser, and the other end of the 
latter is connected with the following series of absorption vessels: 
A U-tube containing silver sulphate solution (to retain hydrochloric 
acid), a sulphuric acid bulb, potash bulbs, a calcium chloride tube, 
a sulphuric acid bulb, and a tube containing barium hydroxide 
solution. The latter indicates any loss of carbon dioxide due to 
too rapid passage of the gas through the absorption bulbs, and 
also shows when the potash bulb has become exhausted. A current 
of air is drawn through the apparatus, the air being passed previ- 
ously through potassium hydroxide solution contained in a flask ; 
this flask also carries an Ostwald regulator, by means of which 
the supply of gas to the burner under the decomposition flask is 
regulated. The apparatus may be used for the estimation of 
carbon dioxide in soils, organic substances, etc. W. P.S. 


Estimation of the Carbon Dioxide Tension in the Alveolar 
Air. W. McK. Marriorr (Proc. Amer. Soc. Biol. Chem., 1915, 
xvill.; J. Biol. Chem., 1916, 24).—The carbon dioxide tension 
in the sample of air is estimated by bubbling the air through a 
0°01N-solution of sodium hydrogen carbonate containing phenol- 
sulphonephthalein as an indicator. The reaction of the solution and 
the corresponding colour obtained are functions of the carbon 
dioxide tension. The colour is compared with that of standard 
solutions of mixed phosphates containing the indicator made up in 
such a way that the tension of carbon dioxide in mm. may be 
directly read off. Changes in the barometric pressure and slight 
changes in temperature are without effect on the accuracy of the 
method. The results agree closely with those afforded by Haldane’s 
method. H. W. B. 


Method of Gas Analysis. O. A. Krone (J. Ind. Eng. Chem., 
1916, 8, 231—237).—A detailed description is given of a method 
and apparatus for the analysis of gas mixtures containing carbon 
dioxide, illuminants, oxygen, carbon monoxide, methane, ethane, 
hydrogen, and nitrogen. For concentrations of oxygen not exceed- 


as 
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ing 5%, phosphorus is used to separate this gas; for higher con- 
centrations, and when carbon dioxide and carbon monoxide are 
not present, the use of copper in the presence of ammoniacal 
ammonium chloride solution is recommended for the purpose. 


W. P. 8. 


Rapid Method of Estimating Alkali in Potable Water. 
M. Wacenaar (Pharm. Weekblad, 1916, 58, 232—-238).—A modi- 
fied form of the barium hydroxide method for estimating the 
alkali metals in water. A. J. W. 


A Colorimetric Method Used by the Romans to Characterise 
Sofc Waters. A. Trittat (Compt. rend., 1916, 162, 486—488).— 
The method of the Greeks and Romans (compare Hippocrates, 
“ Traité des Airs, des Eaux et des Lieux,” Chap. 36) for detecting 
the presence of alkalis in natural waters by the decoloration of 
red wine can be made to give an approximate measure of the 
hardness of different waters. The degree of hardness is indicated 
by the number of drops of red wine required to produce a colora- 
tion in the water as compared against a standard water. W. G. 


Rapid Method for the Analysis of Limestone for Agri- 
cultural Purposes. <A. 8S. Beurman (J. Ind. Eng. Chem., 1916, 8, 
42—43).—One gram of the powdered limestone is mixed with 
50 c.c. of V/2-hydrochloric acid and a few drops of 3% hydrogen 
peroxide solution, and heated at 86° for thirty minutes. The 
mixture is then cooled, 5 grams of ammonium chloride and some 
macerated filter-paper are added, followed by 25 c.c. of WV /2-am- 
monia solution. After fifteen minutes the precipitate, etc., is 
collected on a filter, washed with 10% ammonium nitrate solution, 
ignited, and weighed; the weight gives the quantity of insoluble 
substances, ferric hydroxide, and aluminium hydroxide present. 
The filtrate is titrated with NV /2-hydrochloric acid, using methyl- 
orange as indicator. The total carbonates are found by subtract- 
ing the weight of the precipitate from 100, and the amount of 
hydrochloric acid required for the decomposition is a measure of 
the carbon dioxide in the carbonates; the actual quantities of 
calcium and magnesium carbonates in the sample may be calcu- 
lated from these data. The results obtained by the method are 
only approximately correct, the error being about a 7 

. BP. 6. 


Micro-colorimetric Estimation of Calcium and of Inorganic 
Phosphates in the Blood Serum. Joun How ann, F. H. Harss_er, 
and W. McK. Marriotr (Proc. Amer. Soc. Biol. Chem., 1915, 
Xviii._xix.; J. Biol. Chem., 1916, 24).—The methods described 
are based on the fact that the red colour of a solution 
of ferric thiocyanate is discharged by certain substances, among 
which are oxalates and phosphates. 

Calcium is precipitated as oxalate, dissolved in acid, added to 
a standard solution of ferric thiocyanate, and made up to a definite 
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volume. The colour, of the resulting solution is compared with 
that of a solution containing known amounts of calcium oxalate 
and ferric thiocyanate. The phosphates are precipitated as mag- 
nesium ammonium phosphate; the precipitate is then dissolved in 
acid, added to ferric thiocyanate solution, and colour comparisons 
made as above. 

The calcium content of the serum in children is not diminished 
in cases of rickets except when accompanied by tetany. Para- 
thyroidectomy in dogs is followed by a progressive diminution in 
the calcium content of the serum. H. W. B. 


Estimation of Calcium in Blood. Joun O. HaAtverson and 
Oar Bercermm (Proc. Amer, Soc. Biol. Chem., 1915, xxii.; J. Biol. 
Chem., 1916, 24)—Ten c.c. of blood are deproteinised by 
means of picric acid, and the calcium in the filtrate precipitated 
as oxalate. The precipitate is washed by centrifugal action and 
the oxalate titrated with 0°01N-permanganate solution. 

Magnesium is estimated in the filtrate by precipitation as mag- 
nesium ammonium phosphate, the ammonia content of which is 


estimated after distillation colorimetrically or by direct titration. 
H. W. B. 


Solubilities of the Sulphates of Barium, Strontium, Calcium, 
and Lead in Ammonium Acetate Solutions at 25°, and a 
Criticism of the Present Methods for the Separation of these 
Substances by means of Ammonium Acetate Solutions. J. W. 
Marven (J. Amer. Chem. Soc., 1916, 38, 310—317)—The solu- 
bility of the above-named sulphates in ammonium acetate has been 
determined at 25° for several concentrations of ammonium acetate. 
A measured volume of the saturated solution was treated with a 
little sulphuric acid and evaporated to dryness, gently ignited, and 
weighed. The results show that the more concentrated the ammon- 
ium acetate solution the better will be the separation of lead 
sulphate from the other sulphates. It is to be noted, however, that 
the solubilities, even of barium and strontium sulphates, are con- 
siderable in ammonium acetate as compared with those in water. 
A criticism of the various methods of separation of the four metals 
is given, and a new method suggested. This consists in evaporating 
the solution to 20 c.c., adding 3 c.c. of 2N-sulphuric acid and an 
equal volume of ethyl alcohol. The mixture is left for five minutes 
and filtered. The precipitate is washed five times with 5 c.c. of 
boiling 3V-ammonium acetate containing 1% of ammonium sul- 
phate. The filtrate is evaporated to a syrupy consistency, 1 c.c. 
of concentrated sulphuric acid is added, the mixture dried on the 
water-bath, and ignited. After cooling, 5—10 c.c. of W-sodium 
hydroxide are added, and the mixture rubbed with a rod, filtered, 
and the filtrate acidified with acetic acid. The addition of potass- 
ium chromate to the filtrate gives a yellow precipitate if lead is 
present. The barium and strontium sulphates are converted into 
carbonates by boiling with 4N-sodium carbonate, and tested in 
the usual manner. J. F. S. 
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Detection of Cadmium. Roserto Satvaport (Ann. Chim. 
Applicata, 1916, 5, 25—26).—Ammoniacal ammonium perchlorate 
solution (compare A., 1910, ii, 1002) may be used advantageously 
in place of potassium cyanide for the detection of cadmium. To 
the nitric acid solution of copper, cadmium, and bismuth sulphides, 
excess of ammonia solution is added, the bismuth hydroxide being 
removed by filtration. Addition to the blue filtrate of ammoniacal 
ammonium perchlorate solution results in the precipitation of 
cadmiumtetrammine perchlorate, which dissolves in the hot, but is 
reprecipitated on cooling. When a 20% solution of ammonium 
perchlorate solution in ammonia solution of D 0°9 is used, 1 part 
of cadmium salt per 3000 of solution is readily detectable; in cases 
where less sensitiveness is sufficient, the concentration of the 
reagent may be lowered to 15%. When the cadmium is mixed with 
the five-fold proportion of copper, the reaction is delayed, but not 
prevented. T. H. P 


Rapid Method for the Analysis of Red Lead and Orange 
Mineral. Joun A. Scuarerrer (J. Ind. Eng. Chem., 1916, 8, 
237—238).—One gram of the sample is stirred with 15 c.c. of 
nitric acid (D 1°2) until all red colour has disappeared; 10 c.c. of 
dilute hydrogen peroxide solution (1 part of 3% hydrogen peroxide 
solution to 3°5 parts of water) are then added and, when the lead 
dioxide has nearly dissolved, complete solution is effected by the 
addition of a small quantity of hot water. The solution is now 
diluted to about 250 c.c. and titrated with standard permanganate 
solution having an iron value of 0°005. A control titration is 
made with the same quantities of nitric acid, hydrogen peroxide, 
and water, and the difference between the two titrations multiplied 
by 3°058 gives the percentage quantity of red lead in the sample. 
The difference multiplied by 1°067 gives the percentage of lead 
dioxide. A convenient chart is given showing the quantities of 
red lead and lead dioxide corresponding with the volume of per- 
manganate used in the titrations. W. P. 8S. 


Standardisation of the Mercurials. Donatp E. SrrickLtanp 
(J. Ind. Eng. Chem., 1916, 8, 253—257).—The Hempel iodine titra- 
tion method yields trustworthy results for the estimation of mercury 
in calomel and mercurous iodide pills and tablets; Rupp’s form- 
aldehyde—iodine method may be used for the estimation of mercuric 
chloride, mercuric iodide, and of mercury in ammoniated mercury 
ointment. The thiocyanate method is suitable for the analysis of 
mercurial ointment, mercuric nitrate ointment, and red mercuric 
oxide ointment. The presence of lactose does not influence the 
estimation of mercuric iodide by Rupp’s method (compare also A., 
1911, ii, 824). W. F. &. 


Electrolytic Estimation of Mercury in Mercury Oleates. 
B. L. Murray (J. Ind. Eng. Chem., 1916, 8, 257).—About 1 gram 
of the mercury oleate is weighed into a mercury cathode cup, and 
20 c.c. of 10% hydrochloric acid and 15 c.c. of toluene are added. 


ii. 272 ABSTRACTS OF CHEMICAL PAPERS. 


The anode is placed in position and rotated at about 800 revolu- 
tions per minute while the mixture is electrolysed for thirty 
minutes, using a current of 3 amperes and 8 volts. As the electro- 
lysis proceeds, the contents of the cup become heated nearly to 
the boiling point of some of the constants; it is essential that the 
heat should be sufficient to melt the mercury oleate, but if the 
mixture boils too vigorously the cup should be cooled by a bath of 
cold water. When the mercury is all deposited, the contents of 
the cup are washed out by siphonation with water, and the metallic 
mercury is washed with alcohol, dried with ether, and weighed. 
W. P. S. 


Electrolytic Estimation of Mercury in Mercury Salicylates. 
B. L. Murray (J. Ind. Eng. Chem., 1916, 8, 258).—About 0°3 gram 
of the substance is placed in a mercury cathode cup and dissolved 
in 10 c.c. of sodium sulphide solution (D 1°18). Twenty c.c. of 
10% potassium hydroxide solution are then added, and the mixture 
is electrolysed with a current of 1 ampere and 7 volts, the anode 
being rotated at 500 revolutions per minute. About thirty minutes 
are required for the deposition of the mercury. The electrolyte is 
then decanted, the mercury washed with water, alcohol, and ether, 
and weighed. WwW. FP. &. 


Volumetric Estimation of Cerium by Means of Potassium 
Permanganate. Vicror Lenner and C. C. Metocne (J. Amer. 
Chem. Soc., 1916, 38, 66—70).—Cerous compounds are oxidised to 


ceric compounds by potassium permanganate according to the 
equation: 6Ce(NO,),+ 2KMn0O, + 4H,O =4Ce(NO,), + 2Ce(OH), + 
2KNO,+2Mn0O,. The ceric salt produced hydrolyses readily with 
the production of free acid, and this tends to make the reaction 
reversible; hence a base must be added to neutralise this acid. A 
number of experiments are described, in which various bases are 
used to neutralise the acid. The titration may be carried out in 
either hot or cold solution, but it should be generally finished hot 
and the permanency of the end-point tested by boiling the solution 
for a minute. Among the substances investigated were zinc oxide, 
calcium carbonate, magnesium oxide, borax, sodium hydrogen car- 
bonate, sodium carbonate, sodium hydroxide, barium hydroxide, 
and potassium hydroxide. Of these, zinc oxide and magnesium 
oxide are by far the most satisfactory. Good results may be 
obtained with borax and sodium hydrogen carbonate, whilst sodium 
carbonate yields fair, but not entirely satisfactory, results. The 
other substances do not give satisfactory results. Sodium acetate, 
sodium silicate, sodium phosphate, sodium tungstate, and sodium 
arsenate are entirely unsatisfactory. The method may be used for 
the estimation of tervalent cerium in the presence of quadrivalent 
cerium. J. F.S. 


Simple Bath Used for the Solution of Samples in an 
Oxygen-free Atmosphere. O. L. Barnesey (J. Amer. Chem. Soc., 
1916, 38, 374—375).—The bath described was designed for the 
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solution of minerals in which ferrous iron was to be estimated. It 
consists of an 8-inch porcelain dish, in which are placed some glass 
beads and a 5” circular desiccator plate with supports. On the 
plate a triangle of heavy glass rod is placed, and this serves to 
support the dish in which the solution is to take place. The whole 
is covered with a 6” funnel which has had its stem cut off. A 
solution of 1:2-phosphoric acid is poured into the dish in such an 
amount that it just reaches the inside dish. The whole is heated 
on a sand-bath, and the steam generated expels the air and heats 
the dish and its contents. The contents of the dish can be stirred 
by means of a platinum or glass rod through the open end of the 
funnel. J. F. S. 


Analysis of Chromium Oxide. Aan J. Fietp (J. Ind. Eng. 
Chem., 1916, 8, 238—-239).—Fusion with sodium peroxide is recom- 
mended, the resulting chromate being then estimated iodometrically. 
The author finds that the fusion may be carried out in a platinum 
crucible, without appreciable damage to the latter, if the crucible, 
containing about 0°5 gram of chromium oxide and 3 grams of 
sodium peroxide, is placed in a larger porcelain crucible which is 
heated so that the mixture just melts. The heating should be 
continued for twenty minutes, the mass then dissolved in water, 
the solution boiled for twenty minutes, filtered to remove any ferric 
hydroxide, neutralised with hydrochloric acid, and diluted to 
250 c.c. One hundred c.c. of this solution are now treated with 
10 c.c. of concentrated hydrochloric acid, 3 grams of potassium 
iodide are added, and the liberated iodine is titrated with thio- 
sulphate solution. In the absence of sulphates, the chromium 
may be estimated gravimetrically as barium chromate. The oxide 
is fused with sodium peroxide as described, the mass dissolved, the 
solution neutralised with acetic acid, 0°5 c.c. of glacial acetic acid 
is added, the solution diluted to 400 c.c., and treated while boiling 
with dilute barium acetate solution, added drop by drop. The 
barium chromate is collected, washed with dilute alcohol, dried, 
and weighed. W. P. S. 


Use of Hydrofluoric Acid in the Separation of some Heavy 
Metals from Tin, Antimony, Tungsten, and Molybdenum by 
Means of the Electric Current. LeRoy W. McKay and N. 
Howe.tt Furman (J. Amer. Chem. Soc., 1916, 38, 640—652).— 
Details are given of methods for the electrolytic estimation of a 
number of metals in the preserce of other metals. The electrolyses 
are all effected in a mixture of nitric acid and hydrofluoric acid. 
The analyses which have been carried out include the separation 
of silver from tin and antimony, mercury from tin and antimony, 
copper from molybdenum, copper from tungsten and molybdenum, 
lead from tungsten, lead from molybdenum, lead from tungsten 
and molybdenum, mercury from tungsten, mercury from molyb- 
denum, mercury from tin, antimony, tungsten, and molybdenum, 
and silver from tin, antimony, tungsten, and molybdenum. The 
results in all cases are very good, but in some of the cases the 
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highest degree of accuracy is only obtained when a correction is 
applied for the amount of platinum contained in the deposit. This 
is not a large quantity and rarely exceeds 0°5 mg. J. F.S. 


Electrometric Titration of Vanadium. Grorce Lesiiz Ketiry 
and James Bryant Conant (J. Amer. Chem. Soc., 1916, 38, 
341—351)—A method is described by which vanadium may be 
estimated by titration with a ferrous salt, using the sudden change 
in #.M.F. as indicator of the end of the reaction. A quantity 
of a vanadate is placed in a beaker, dissolved in 175 c.c. of water, 
and 25 c.c. of sulphuric acid (D 1°4) are added. A platinum elec- 
trode, rotary stirrer, and the connecting tube of a calomel elec- 
trode are inserted in the solution. The electrodes are connected 
with a potentiometer, dry cell, and suspension galvanometer in 
the usual way. Standard ferrous sulphate is then run in from a 
burette; the galvanometer needle commences to move off the scale, 
but is brought back by an adjustable resistance in the circuit. This 
goes on until about three-fourths of the equivalent amount of 
ferrous sulphate has been added, then the needle remains at rest 
until the end-point is reached, when it gives a sudden movement. 
If in the titration an excess of ferrous sulphate has been added, this 
can be titrated back by potassium dichromate solution until the 
needle is just brought back to its position of rest. The best condi- 
tions for these titrations are low temperature (10°), high acid 
concentration, and low concentration of chromic and ferric salts. 
A comparison of the results obtained by this method is made with 
the results obtained by four of the standard methods. The results 
are found to be in close agreement. The oxidation of vanadium 
to the quinquevalent condition by nitric acid has been found 
unsatisfactory for quantitative purposes. The oxidation by potass- 
ium permanganate has been found entirely unsatisfactory for this 
method in the absence of chromium. The same remark applies to 
ammonium persulphate. J. F. S. 


Behaviour of Antimony Deposits towards Hypochlorite. 
W. Vauset and A. Knocke (Chem. Zeit., 1916, 40, 209—210).— 
The ordinary hypochlorite test for distinguishing between antimony 
and arsenic deposits or mirrors yields trustworthy results only 
when the hypochlorite solution used is freshly prepared. Old hypo- 
chlorite solution always contains some chlorite, and this dissolves 
antimony deposits, such as are obtained in the Marsh apparatus. 
The antimony deposits or mirrors vary in composition; grey 
deposits are not soluble in hypochlorite solution containing chlorite, 
but the black deposits are quite soluble. Black deposits on a 
porcelain surface become insoluble after some days’ exposure to 
air. W. PB. &. 


Electrolytic Estimation of Bismuth in Bismuth §£-Naphthol. 
B. L. Murray (J. Ind. Eng. Chem., 1916, 8, 257—258).—A quan- 
tity of 0°3 gram of the sample is ignited in a porcelain crucible 
until all organic matter has been oxidised. The residue, consisting 
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of bismuth oxide with a small amount of metallic bismuth, is 
dissolved by heating with a mixture of 4 c.c. of nitric acid (D 1°4) 
and 5 c.c. of water, and the solution rinsed with water into a 
mercury cathode cup, the volume of the solution being made up to 
20 c.c. The solution is now electrolysed with a current of 
4°5 amperes and 6 volts, the anode being rotated at 1000 revolutions 
per minute ; the time required is about forty-five minutes. When all 
black masses have disappeared, the anode is stopped and the 
cathode washed without interrupting the current, then dried with 
ether and alcohol, and weighed. The increase in weight of the 
mercury cathode is due to the bismuth which has been deposited 
on and amalgamated with the mercury. W. P. 8. 


Colorimetric Estimation of Acetylene. E. R. WEavER 
(J. Amer. Chem. Soc., 1916, 38, 352—361).—A colorimetric method 
tor the estimation of small amounts of acetylene is described. The 
method consists in conducting the gas under examination through 
an ammoniacal solution of cuprous chloride containing gelatin, 
alcohol, and hydroxylamine hydrochloride, and comparing the 
colour of the red colloidal solution so obtained with a suitable 
standard, which may be either a solution of a red dye or a piece 
of ruby glass. The most efficient absorbing solution is made by 
dissolving 0°25 gram of gelatin in hot water, diluting to 500 c.c., and 
adding 500 c.c. of 95% alcohol and 1°25 grams of hydroxylamine 
hydrochloride. To 20 c.c. of this solution 10 c.c. of concentrated 
ammonia and a small amount of cuprous chloride are added. After 
the absorption of the acetylene, the solution is diluted to 100 c.c. 
and compared in a colorimeter with the standard. The standard 
used by the authors consisted of 0°21 mg. of chromoanilbrown-R, 
0°04 mg. carmoisine-B, 2°5 grams of gum arabic, and 100 c.c. of 
water. A more convenient, although less accurate, standard is a 
fixed depth of a solution of azolitmin. If 10 c.c. of a solution of 
azolitmin containing 1 part of the dye in 2500 parts of water are 
used as standard, the amount of acetylene in 100 c.c. of the 
colloidal solution may be calculated from the equation «=0°13y + 
0°03, where # is the number of milligrams of acetylene, and y is 
the reciprocal of the number of c.c. of colloidal solution required 
to match the standard. The method is very sensitive. Amounts 
of acetylene as small as 0°03 mg. may be detected, and amounts 
up to 2°0 mg. estimated with an accuracy of 0°05 mg. Hydrogen 
sulphide and large amounts of oxygen and carbon dioxide interfere 
with the reaction, but these may be removed by passing the gas 
through a hot alkaline solution of pyrogallol. J. F. S. 


Estimation of Cholesterol in Blood. W. R. Brioor (J. Biol. 
Chem., 1916, 24, 227—-231).—Three c.c. of whole blood, plasma, or 
serum are run in a slow stream of drops into about 75 c.c. of a 3:1 
mixture of redistilled alcohol and ether in a 100 c.c. flask, which 
is well agitated during the process. After boiling, the contents 
of the flask are cooled, brought to the mark with alcohol—ether, 
mixed, and filtered. Ten c.c. of the alcohol—ether extract are 
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measured into a small beaker and evaporated just to dryness on a 
water-bath. Any heating after dryness is reached produces a 
brown colour, which renders the subsequent estimation difficult or 
impossible. The cholesterol is now extracted from the dry residue 
by boiling out three or four times with successive small portions 
(3—4 c.c.) of chloroform and decanting into a 10 c.c. glass-stoppered 
graduated cylinder. The combined extracts, after cooling, are 
made up to 5 c.c., 2 c.c. of acetic anhydride and 0°1 c.c. of concen- 
trated sulphuric acid are added, and the solution, after mixing, 
placed in the dark for fifteen minutes. The colour is then com- 
pared in a Duboscq colorimeter with that of a solution similarly 
prepared from 5 c.c. of a standard cholesterol solution in chloroform 
containing 0°5 mg. of cholesterol. 

The results obtained are always about 20% higher than those 
afforded by the Autenrieth-Funk method, but are believed to be 
the more accurate owing to the better extraction of the cholesterol 
and the avoidance of the long digestion with strong alkali at a high 
temperature involved in the older method. H. W. B. 


Analysis of Morphine Hydrochloride, Standardised Morpbine 
Hydrochloride Solution, and Morphine Syrup. M. Francois 
and E. Luce (J. Pharm. Chim., 1916, [vii], 18, 145—155).—In 
addition to the usual tests and methods prescribed for the analysis 
of morphine hydrochloride, the authors recommend that the hydro- 
chloric acid be also estimated by titration with silver nitrate solu- 
tion, using potassium chromate as indicator; the result of this 
estimation gives the molecular weight of the base, and, conse- 
quently, will indicate whether any base other than morphine is 
present. In the case of morphine hydrochloride solution, the 
quantity of the salt present is estimated by evaporating a definite 
volume of the solution and weighing the residue; here again the 
estimation of the hydrochloric acid is advantageous. Morphine may 
be separated from morphine syrup by mixing 50 grams of the sample 
with 50 grams of water, 20 grams of sodium sulphate, and 0°5 gram 
of asbestos, and then adding 50 c.c. of V/10-iodine solution. After 
thirty minutes the asbestos and the adhering morphine periodide 
are collected on a cotton-wool filter, the periodide is then treated 
with sulphurous acid, the solution obtained is rendered ammoniacal, 
and extracted with amyl alcohol. The amyl alcohol extract is now 
shaken with dilute hydrochloric acid, the aqueous solution sepa- 
rated, evaporated, and the residue subjected to the usual tests for 
the identification of morphine. The quantity of morphine present 
in the syrup is estimated by treating 10 c.c. of the sample with 
1 c.c. of 10% iodic acid solution, adding 1 c.c. of ammonia after the 
lapse of five minutes, and comparing the coloration produced after 
a further forty-five minutes with that given by a known amount of 
morphine under similar conditions. W. P. S. 


General and Physical Chemistry 


The High Frequency Spectra (L Series) of the Hlements 
Polonium, Radium, Thorium and Uranium. Manne SIiecBaHn 
and Ernar Friman (Physikal: Zeitsch., 1916, 17, 61—62).—The 
spectra of these elements have been examined in continuation of a 
previous investigation of the Z-series lines for the elements between 
tantalum and bismuth. The spectrum of polonium showed two of 
the characteristic lines (a, and B,), together with others which are 
possibly due to impurities. The radium spectrum showed only a 
single line (a,), whilst several lines were present in the spectra of 
thorium and uranium. The a,, a, and f, lines agree with the 
relation pointed out by Moseley, according to which the square root 
of the frequency is a linear function of the atomic number, but 
other lines appear to deviate from the requirements of the formula. 

H. M. D. 


The Arc Spectrum of Cassiopeium, Aldebaranium, Erbium, 
and the Elements Separated from Tbulium. Joser Maria 
Ever (Chem. Zentr., 1916, i, 242243; from Sitzwngsber. K. Akad. 
Wiss. Vienna, Ila, 124)—The wave-length measurements were 
obtained by the use of a concave grating and comparison with the 
iron are spectrum. The light emitted by cassiopeium in the carbon 
are is of a brilliant bluish-green colour. Between A7237 and 
\ 2392 two hundred and sixty lines were measured. In addition 
to the line spectrum, cassiopeium shows a well-developed and 
characteristic band spectrum. 

The green light emitted by aldebaranium in the are affords a 
‘spectrum which contains many more lines than the spectrum of 
cassiopeium. Of 630 lines which were measured, it is considered 
probable that 422 belong to aldebaranium, the remainder being 
due to the presence of cassiopeium and thulium. 

Three preparations of thulium obtained by Auer were also 
examined. The first (“ aldebaranium-thulium I’’) gave a spectrum 
containing new lines, which are attributed to a new element, 
denebium. The second (“aldebaranium-thulium II”) showed for 
the most part the same spectrum as the original impure thulium, 
and neo-thulium is suggested as the name for the chief element 
present. The third preparation gave a spectrum containing a new 
set of lines which are ascribed to a new element, “ dubhium.” 

The investigation of preparations of erbium carefully purified 
by Auer leads to the conclusion that erbium is probably of com- 
plex nature, and its resolution may be expected as a result of 
further investigation. H. M. D. 


The Absorption Spectra of Complex Metal-ammines. I. 
Absorption Spectra of Aqueous Solutions of Complex Cobalti- 
ammines and their Chemical Constitution. Yus1 Surpara (J. 
Coll. Sci. Imp. Univ. Tokyo, 1915, 37, (2), 1—28).—Spectrophoto- 
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metric measurements of the absorption of V/100 and 4/1000 
aqueous solutions of some twenty-six cobaltiammines have been 
made, extending over the visible and ultraviolet regions. The 
substances examined include hexammines, pentammines, tetram- 
mines, triammines, and diammines, and also sodium _ cobalti- 
hexanitrite. 

All the spectrograms show two or three maxima of absorption in 
the neighbourhood of the frequencies 2000, 3000, or 4000. The 
absorption band at 2000 is exhibited by all the cobaltiammines as 
well as by ordinary cobaltic salts, and it is supposed that this band 
is due to the cobalt atom. The band at 3000 varies according to 
the nature of the groups with which the cobalt atom is associated, 
whilst that at 4000 is only exhibited by complex cobalti-compounds 
which contain the nitro-group. Compounds of similar constitution 
have closely similar absorption spectra, and if the non-metallic 
elements in the groups are identical, the size of the substituent 
group has but little influence on the absorption. In general, 
spectrochemical isomerides exhibit differences in their absorption, 
but this is not always the case. The behaviour of such isomerides 
depends to some extent on the concentration of the solutions. 

H. M. D. 


Light Absorption and Fluorescence. IV. Change in 
Absorption with Concentration. E. C. C. Baty and F. G. 
TryHorn (Phil. Mag., 1916, [vi], 31, 417—430. Compare A., 
1915, ii, 77, 605, 714).—The relationship between the frequencies 
of the infra-red and ultraviolet bands pointed out in previous 
papers has been confirmed by further observations on aqueous 
solutions of pyridine and ethyl-alcoholic solutions of salicylaldehyde. 

The change in the position of the pyridine absorption band on 
the addition of water reaches a maximum in 10V-solution. Since 
this corresponds almost exactly with the formula of the compound, 
C;H,;N,H,0O, the shift of the band is to be attributed to the com- 
bination of solute and solvent. 

Experiments have also been made with pyridine to determine 
the change in the absorption coefficient with varying concentration, 
the solvents used being water, ethyl alcohol, V /5000-hydrochloric 
acid, V-hydrochloric acid, and concentrated sulphuric acid. In all 
cases the absorption coefficient increases at first with the dilution, 
and attains a maximum which is unaffected by further dilution. 
If & represents the absorption coefficient at dilution )’ and XK the 
maximum value of the coefficient, then the experimental results are 
expressed by the equation £/K=1—e-" or log K/K—k=al, in 
which a is a constant characteristic of the substance and the 
solvent used. This relation cannot be reconciled with the opera- 
tion of the mass law, and it is suggested that the equation may 
possibly find application to other solution phenomena which appar- 
ently do uot conform to the requirements of the law of mass action. 


H. M. D. 
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Chemical Constitution and Rotatory Power. III. Influence 
of the Chemical Function of the Substituent Groups. M. Berri 
and G. C. ConesTaBILE (Gazzetta, 1916, 46, i, 200—210. Compare 
A., 1907, ii, 661, 726).—The authors have prepared the following 
further aldehydic derivatives of d-aminobenzyl-8-naphthol 
([a]) +58°90°) of the type OH-C,,H,;CHPh-N:CHR, the specific 
rotations being measured for sodium light filtered through 
dichromate solution:—-with o-chlorobenzaldehyde, C,,H,,ONCI, 
shining, massive scales, m. p. 153°, [a], —34°56°, exhibiting marked 
mutarotation; with m-chlorobenzaldehyde, white needles, ‘m. p. 
138°, “P + 68°88°; with p-chlorobenzaldehyde, silky needles, m. p. 
158°, ja}, +75°95°; with 2-chloro-5-nitrobenzaldehyde, 

C.4H);03N,Cl, 

white, silky needles, m. p. 197—198°, [a], —98°92°; with 2:5-dv- 
chlorobenzaldehyde, C,gH,;,ONCl,, m. p. 139°, [a], —59°74°; with 
o-tolualdehyde, silky, white needles, m. p. 131°, |a],, —93°01°; with 
m-tolualdehyde, white crystals, m. p. 131°, [a], + 143°73°, showing 
mutarotation; with p-tolualdehyde, C,;H,,ON, acicular crystals, 
m. p. 132—133°, [a], +196°07°; with m-hydrorybenzaldehyde, 
C,,H;gO.N, small, white needles, m. p. 164°, [a], +102°71°; with 
m-methoxybenzaldehyde, Cy,;H,,O.N, m. p. 110°, [a], + 139°67°; 
with p-homosalicylaldehyde, C,;H,,O.N, m. p. 181—182°, 
{a],, —18°62°, and with its methylated derivative, C,,H,,0.N, m. p. 
148°, [a], +220°05°; with veratraldehyde, C.gH.,0,N, white, 
mammillary masses, m. p. 142°, [a], +379°57°; with s-trimethoxy- 
benzaldehyde, Cy,H,,0,N, white needles, m. p. 157°, [a],, + 421°9°; 
with o-acetylaminobenzaldehyde, crystalline powder, m. pp. 
198—200° ; with p-dimethylaminobenzaldehyde, CogH.,ONo, slender, 
white needles, m. p. 219-—-220°, [a],, + 704°21°. 

These results confirm the conclusions previously drawn concern- 
ing the influence on the rotatory power of the chemical functions 
of the groups united to the asymmetric carbon atom. Gradual 
increase of the acid character of the aromatic aldehyde residue by 
introduction of different substituent groups is accompanied by 
gradual diminution of the molecular rotation, which finally becomes 
increasingly negative. Thus, the effect of the hydroxyl group is 
much less than that of a chlorine atom, and the latter is far more 
effective in the ortho- than in the meta- or para-position. Where, 
however, the substituent groups diminish the acid character of the 
aldehyde residue, the rotation undergoes displacement towards the 
positive side; a similar change is effected by replacement of a 
hydroxyl group by methoxy]. T. H. P. 


Chemical Constitution and Rotatory Power. IV. Sub- 
stituted Cinnamic Compounds. Mario Berri (Gazzetta, 1916, 
46, i, 220—225. Compare preceding abstract).—The compound, 
OH-C,,H,;CHPh-N:CH-CH:CHPh, and its derivatives substituted 
in the benzene nucleus have now been examined. Thus, d-amino- 
benzyl-B-naphthol yields the compounds: with cinnamaldehyde, 
C,,H,,ON, minute, straw-yellow crystals, m. p. 156°, [a], +478°04°; 
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with p-nitrocinnamaldehyde, Cy,HogO,No, filbert-coloured needles, 
m. p. 140°, [a}, +395°3°; with o-nitrocinnamaldehyde, yellow 
needles, m. p. 152°, [a], +350°1°; with a-chlorocinnamaldehyde, 
CygH»,ONCl, white, microcrystalline powder, m. p. 138°5°, 
[a], +199°55°; with a-bromocinnamaldehyde, minute, straw-yellow 
crystals, m. p. 116°, [a], +146°0°; with achloro-p-nitrocinnam- 
aldehyde, slender, cinnamon-coloured needles, m. p. 124°, 
lalp +85°5; with a-bromo-p-nitrocinnamaldehyde, microscopic, 
yellow needles, m. p. 102°, [a], + 73°8°; with a-chloro-o-nitrocinnam- 
aldehyde, pale yellow, crystalline powder, m. p. 101—104°, 
[a], +61°5°. 

The high dextro-rotation of the cinnamaldehyde derivative is 
probably due to the presence of the ethylenic linking. The intro- 
duction of a nitro-group into the aromatic nucleus of the aldehyde 
results in a diminution in the magnitude of the dextro-rotation, 
but the extent of this is not so great as with the benzaldehyde 
compound ; the difference between the effects due to a nitro-group 
in the ortho- and para-positions is also less in the present case. 
The effects of chlorine and bromine in the a-position are similar to 
those previously observed. T. H. P. 


Magnetic Rotatory Dispersion in Relation to the Hlectron 
Theory. I. The Determination of Dispersional Periods. S%.S8. 
Rrewarpson (Phil. Mag., 1916, [vi], 31, 232—256).—In connexion 
with a theoretical discussion of the phenomenon of magnetic 
rotatory dispersion, measurements have been made of the dispersion 
produced by water, benzene, m-xylene, carbon disulphide, and 
a-bromonaphthalene. 

Since theory indicates that the effects of two free periods of 
vibration are more sharply differentiated in magnetic rotatory dis- 
persion than in ordinary dispersion, the results obtained may be 
applied to the calculation of ultra-violet free periods. The formula 
deduced on the assumption that each substance is characterised by 
a single free period of vibration is found to be inconsistent with 
the experimental data except in the case of carbon disulphide. 
For each of the other substances examined the existence of more 
than one free period appears to be necessary to explain the 
observations. H. M. D. 


Magnetic Rotatory Dispersion in Relation to the Electron 
Theory. II. The Number of Electrons and Additive Relations. 
S. S. Ricnarpson (Phil. Mag., 1916, [vi], 31, 454—478).—A 
theoretical discussion of the optical properties of substances, with 
special reference to the derivation of the number of electronic 
resonators from measurements of natural and magnetic rotatory 
dispersion. The formule are applied to a considerable number of 
organic substances, and from the calculations it appears that in 
nearly every case the number of resonators in the molecule is equal 
to or less than the total number of normal valencies of the com- 
ponent atoms. 

In the second part of the paper the correlation of additive 
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properties in connexion with refraction and magnetic rotation is 
discussed. Although the necessity for expressing the refraction in 
terms of the isolation frequencies of the resonators has been gener- 
ally recognised by the adoption of the Lorenz-Lorentz formula, it 
is noteworthy that, in the case of magnetic rotation, additive rela- 
tions have been sought for in terms of the directly measured rota- 
tion values. It is probable that the more highly constitutive 
character of the rotation data is due to this difference in pro- 
cedure. Whether this is the case or not, the author contends that 
polarisation effects should be eliminated from the rotation data 
just as much as from the refraction data, and the contribution of 
the electrons expressed in terms of the free frequencies. 

When the polarisation effect is eliminated, the quantity obtained 
instead of R for comparative purposes is R.n/(n?+2)?, in which 
R is the measured molecular rotation and n the refractive index 
for the monochromatic light used in the measurements. 

In connection with the additivity of the optical properties, the 
author’s views lead to the conclusion that the summation is not 
merely that of effects produced by the individual atoms or by 
valency linkings, but of effects which are produced partly by the 
atoms and partly by the linkings. The electrons concerned in the 
two cases may be for convenience grouped into two classes, but this 
differentiation is of no importance in so far as the additivity of the 
effects which they produce is concerned. 

Atomic and linking refractivities have been calculated on the 


above basis, giving the following values: C, 1°245; H, 0°087; 
0, 1°013; (CC), 0°415 ; (CH), 1°353; (CO), 0°574; (OH), 1173; and 
it is shown that the observed molecular refractivities of a large 
number of aliphatic compounds are in good agreement with those 


calculated additively in terms of the above constants. 
H. M. D. 


Formation and Decomposition of Carbon Dioxide in Ultra- 
violet Light. ALrrep Corun and Gustav Sieper (Zeitsch. physikal. 
Chem., 1916, 91, 347--381).—The action of ultraviolet light on 
carbon dioxide has been determined at various pressures. It is 
shown that an unchangeable stationary condition is set up with 
the time on exposing carbon dioxide to ultraviolet liglit. ‘The 
wave-length of the active light lies below 254 zn. The decomposi- 
tion increases with increasing pressure more than is demanded by 
the law of mass action, as is also the case in the photochemical 
decomposition of aqueous vapour. The decomposition is inversely 
proportional to the pressure. The photochemical decomposition of 
carbon dioxide is very sensitive to traces of water vapour, but in the 
opposite sense to all other photochemical reactions. For example, in 
the case where a dry gas is decomposed to the extent of 18%, the 
merest trace of moisture reduces the amount of decomposition to 
01%. It is shown that neither formic acid nor formaldehyde is 
formed, and that the water undergoes no change. On the other 
hand it is shown that on illuminating a mixture of eaual volumes 
of carbon dioxide and hydrogen with ultraviolet light, form- 
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aldehyde is produced. It is also found that ozone is stable in ultra- 
violet light at 240°. The authors are unable to reproduce the 
results of Chapman (T., 1910, 97, 2463), in which it is shown that 
the presence of carbon monoxide increases the amount of ozone 
produced when oxygen is submitted to ultraviolet light. Carbon 
dioxide is also shown by the authors to have no effect on the amount 
of ozone produced. J. F. 8. 


Long-range a-Particles from Thorium. Sir Ernest Rutuer-. 
rorD and A. B. Woop (Phil. Mag., 1916, [vi], 31, 379—386).—A 
small number of bright scintillations from a strong source of the 
active deposit of thorium (thorium-B+-C) were observed after 
passage of the a-rays through a thickness of matter corresponding 
with 11°3 cm. of air at 15° and 760 mm. These are undoubtedly 
due to a-particles, in very small proportion and of greater velocity 
than any previously known, and come from thorium active deposit, 
for they decay with the normal half-period of 10°6 hours. The 
rays were caused to pass through 4 mm. of air and a thickness of 
mica amounting together to the equivalent of 9 cm. of air, and 
from the most intense source used 20 scintillations per minute 
were counted. The variation of the number on interposing further 
screens of aluminium, each equivalent to 1°25 cm. of air, was 
examined. The number is constant up to 9°3 cm. of air and 
vanishes at 11°3 cm. A change, however, in the rate of disappear- 
ance at 10°2 cm. when the number of scintillations was reduced to 
about two-thirds the original indicates that two homogeneous 
groups of a-rays of characteristic ranges are probably present, one- 
third having maximum range 10°2 em. and two-thirds 11°3 ecm. 
With this may be compared the two known groups from thorium-C, 
one-third 5°0 cm. and two-thirds 8°6 cm., which suggests that the 
10°2 cm. range particles accompany the 5°0 cm. and the 11°3 em. 
the 8°6 cm. It has not yet been proved experimentally, however, 
that the new a-particles come from thorium-C. The ratio of the 
total number of new a-particles of extreme range to those of 8°6 cm. 
was found by counting the ordinary a-particles after thirty-two 
hours had been allowed to elapse, and was found to be 1:6700, 
which is 1:10,000 of the total from thorium-C. The Geiger- 
Nuttall relation suggests that the period of average life of the 
atoms yielding the long-range a-particles must be 10-' and 10-" 
second respectively, and the velocity of the particles 2°18 and 2°26 
( x 10° em. per second). F. S. 


The Scattering of X-Rays and Atomic Structure. C. G. 
Barxta and Janette G. Duntop (Phil. Mag., 1916, [vi], $1, 
222—-232).—The original results on the scattering of X-rays by 
light elements indicated that, with the exception of hydrogen, 
which scatters approximately twice as much as other elements, 
the scattering is proportional to the mass of the matter traversed 
and independent of its atomic character. Now it appears that it 
is a function of the number of electrons in the scattering atom, 
which for the elements helium to sulphur inclusive is almost 
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exactly half the atomic weight, whilst for hydrogen it is equal to 
the atomic weight, accounting for the anomaly. The unmodified 
theory applied to the results for heavier elements would indicate 
that the atoms of nickel, copper, silver, or tin possess a number 
of electrons from one to three times the atomic weight, but the 
simple theory cannot be applied to these cases, for the scattering 
electrons are assumed to act independently of one another. They 
will do so the more accurately the shorter the time taken by the 
X-ray to cross the atom, and therefore the effect of using X-rays 
of very short wave-length has been studied. For such rays there 
is only a very slight increase in the mass-scattering coefficient 
with atomic weight, but as the wave-length of the radiation is 
increased the increase of scattering becomes more noticeable until, 
for long wave-lengths (soft X-rays), the increase is very consider- 
able. In the limit, for a long enough wave the m electrons in the 
atom would act rather as a single charge ne than as » charges 
each of e, and in the former case should give a scattered radiation 
n times as great as in the latter. The results with heavy elements 
are in qualitative agreement with this, and there is a rapid change 
of scattering power with wave-length as the range of wave-length 
approaches the atomic diameter. In the experiments the scatter- 
ing by copper, silver, tin, and lead was examined for primary 
X-rays giving a continuous spectrum between narrow limits of 
wave-length ranging from 0°3 to 1°0 (x 10-§ cm.). F. S. 


An Arrangement for Demonstrating Some Laws of Radio- 
active Change. Pavut Lupewie (Physikal. Zeitsch., 1916, 177, 
145—148).—An arrangement similar to Rutherford’s hydraulic 
model is described, consisting of a number of tubes with holes of 
various apertures in the bottom, placed one above the other, and 
supplied at the top with water. The rate of outflow being 
approximately proportional to the quantity of water in the tube, 
the heights of water in the successive tubes simulate the quanti- 
ties of the successive products during the course of radioactive 
change. F. 8. 


Ionic Mobilities in Hydrogen. II. W. B. Haines (Phil. Mag., 
1916, [vi], 31, 339—347. Compare A., 1915, ii, 722).—Experi- 
ments have been made on the mobilities of the positive ion and 
the three different negative ions in hydrogen, specially purified, 
ionised by a-rays, at a range of pressure from 8 cm. to atmo- 
spheric. The effect of time on the hydrogen, freshly purified from 
cold charcoal, left in the apparatus is very marked. At first it is 
inferred that the negative ions are all free electrons which diminish 
in number, and heavier ions of definite mobility appear until only 
the least mobile is present. The mobility multiplied by the 
pressure for the two heaviest ions is 1206 and 604°7 respectively, 
and theoretical considerations lead to the view that the three 
negative ions are built up of one, three, and six molecules of 
hydrogen per electronic charge respectively, whilst the positive 
ion has nine molecules, 
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The more mobile ions are always the first to disappear as the 
contamination of the hydrogen by impurities increases, and they 
are much more sensitive to impurities at higher pressure than at 
lower. The electrons do not appear to attach themselves readily 
to hydrogen molecules, and the first step in the formation of 
negative hydrogen ions is the capturing of the electron by a 
foreign molecule. F. 8. 


The Ionisation and Dissociation of Hydrogen Molecules and 
the Formation of H;. A. J. Dempster (Phil. Mag., 1916, [vi], 
31, 438—443).—A new method for the production of positive rays 
is described which involves the use of a Wehnelt cathode, and has 
advantages over Thomson’s method in that any desired potential 
may be employed, and that the pressure may be reduced at will, 
and may be varied without changing the potential. 

The results of experiments made with 800-volt rays at pressures 
of 0°01, 0°0017, and 0°0005 mm. pressure of hydrogen show remark- 
able differences when the charge received by the Faraday chamber 
is plotted as a function of the deflecting magnetic field. The 
three maxima corresponding with charged particles of the formule 
H, H,, and Hg are approximately equally well developed at 0°01 
mm. pressure; at 0°0017 mm. the maxima corresponding with H 
and H, are much reduced in comparison with that for H,, and at 
00005 mm. the former two have almost completely disappeared. 

Since the reduction in pressure is accompanied by a decrease in 
the number of collisions between positive ions and molecules, the 
results obtained seem to show that electrons cause ionisation of 
hydrogen by detaching a single charge from the molecules and are 
unable to bring about dissociation. The dissociation is due to 
collisions between positive ions and molecules, and the formation 
of H, is the result of combination between the positively charged 
atoms and neutral molecules. The quantities of both H and H, 
may therefore be expected to diminish as the pressure of the gas 
is reduced. H. M. D. 


The Periodic System of the Elements. Fer.ix von OErFELE 
(Pharm. Zentr-h., 1916, 57, 83—84)—The columbium and 
tantalum of samarskite are regarded as disintegration products 
of a process in which the helium in the mineral is produced, and 
the quantity of these three elements leaves open only the proba- 
bility that they have resulted from the disintegration of com- 
pounds of yttrium and cerium with the two higher homologues of 
manganese. No data are given. F. 8. 


The Variation of the Radioactivity of the Hot Springs at 
Tuwa. A. Srescnen (Phil. Mag., 1916, [vi], 31, 401—403).— 
Experiments on a spring at Tuwa, Kaira district, 319 miles north 
of Bombay, give a result the opposite of those recorded by Ramsey 
for two Indiana springs (this vol., ii, 5). The springs are both 
hot and cold; highest temperature 67° and lowest 28°. In April, 
when the flow was much less than in December, the emanatioy 
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content of one of the hot springs was double that in December. 
The emanation content of the neighbouring wells diminished with 
their distance from the springs, as though the radium-bearing 
layer is confined to the springs. The variation would be accounted 
for if the supply of total emanation to the water is constant 
throughout the year. F. 8. 


The Absorption of Gases in Vacuum-Tubes and Allied 
Phen>mera. 8. Bropetsky and B. Hopeson (Phil. Mag., 1916, 
[vi], $1, 478—490. Compare A., 1912, ii, 725)—The experiments 
described are, on the whole, most satisfactorily explained on the 
assumption that the absorption is due to mechanical occlusion of 
the gas in the disintegrated part of the cathode. 

In. a typical experiment the curve expressing the change in the 
absorption with time shows a gradually increasing rate of absorp- 
tion. Since the pressure in the discharge tube gradually falls 
whilst the cathode fall of potential increases, it follows that the 
rate of absorption increases with the cathode fall. There is no 
simple relation between the rate of absorption and the tempera- 
tures of the electrodes, and the influence of the length of the dis- 
charge is such that, for a given current, the absorption is more 
rapid for a short column than for a long column. This would 
seem to militate against the theory that absorption is due to 
chemical action between the gas and the glass walls of the discharge 
tube. 

With a normal cathode fall no absorption took place when ex- 
periments were made with copper electrodes in air, oxygen, 
hydrogen, and carbon dioxide, but with an abnormal cathode fall 
absorption occurred, and the rate of absorption was found to 
increase more and more rapidly as the cathode fall of potential 
was increased. These observations are in agreement with the dis- 
integration-absorption theory, for it has been previously shown that 
there is no disintegration when the discharge is normal. They are 
also in accord with Stark’s formula connecting the cathode fall 
with the pressure (compare Physikal. Zeitsch., 1902, 3, 274). 

Although the exact relation between the rate of absorption and 
the cathode fall is a matter of conjecture, it would seem that the 
rate of absorption is approximately proportional to the excess energy 
of the bombarding ions as compared with the energy corresponding 
with normal discharge. H. M. 


The Extrapolation of Conductance Values. MERLE RANDALL 
(J. Amer. Chem. Soc., 1916, 38, 788—792).—When the percentage 
ionisation values of salts are plotted against the square root of ion 
concentrations, the curves obtained fall into non-intersecting 
groups according to the valence type, and, further, the salts 
of a single valence type divide themselves into several distinct 
groups. Thus the haloids of the alkali metals and ammonium 
form one group, for which a, the degree of ionisation, is nearly the 
same, and more nearly so as zero concentration is approached. 
Suppose that for one salt, for example, potassium chloride, the 
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value a, and also the conductance value A, including its value A, 
at zero concentration, are accurately known. For another salt of 
similar type, for example, thallium chloride, a may be assumed 
to be the same at the same concentration, and if the conductance 
value A be known, A, can be calculated from the relation 
ApTICI=ATICI/aKCl, since for any salt A,=A/a. Values of A, 
can thus be calculated for different concentrations, and the values 
so obtained, which are nearly constant, can be plotted against 
square-root concentration. By extrapolating the curve so obtained 
to zero concentration, a value is obtained for A, which in the cases 
examined is practically identical with that obtained by direct 
methods by different observers. E. H. R. 


The Electrical Conductivity of Fused Silver Haloids. 
RicwarD Lorenz and A. Hiécupere (Zeitsch. anorg. Chem., 1916, 
94, 305—-316. Compare Lorenz and Kalmus, A., 1907, ii, 430).— 
The former apparatus has been slightly modified for greater 
accuracy. Smooth platinum electrodes are used, and the measure- 
ments are continued over a range of temperature from 600° to 
800°. The conductivity is not quite a linear function of. the 


temperature, and falls with increasing molecular weight. 
C. H. D. 


Single Potentials in the Silver Cyanide Plating Bath, as 
Affected by its Composition and Concentration. Francis C. 
Frary and Ratpx E. Porter (Trans. Amer. Electrochem. Soc., 
1915, 28, 307—-324).—The potentials of various metals and alloys 
in baths containing varying quantities of silver cyanide and 
potassium cyanide have been measured against a calomel electrode 
by a potentiometer method. The conductivity of each solution has 
alsc been determined. Chloride or hydroxide has been added in a 
few cases. The results are tabulated and shown in curves. Iron 
and brass give uncertain results. 

The titration of potassium cyanide solutions with silver nitrate 
by Liebig’s method gives results which are about 3% too low. 
Hannay’s method of titration with mercuric chloride (T., 1878, 33, 
245) is more accurate. C. H. D. 


Overvoltage. ©. W. Beynerr and J. G. Tuompson (J. Physical 
Chem., 1916, 20, 296—-322).—A general discussion of the nature 
and cause of overvoltage. It is shown that any chemical process 
which, in generating electricity, takes place in more than one stage, 
cannot be strictly reversible, but requires more electrical energy 
to re-form the substances than is given by the reverse reaction. 
This irreversibility gives rise to excess or overvoltage, since the 
quantity factor is constant. A general definition of overvoltage 
is given which has the form :—-Overvoltage represents the excess 
energy required to form a substance over that given by the resolu- 
tion of the product formed to the original state. It is the amount 
of energy by which the irreversibility of the process is measured. 
A new theory of the cause of overvoltage is developed. This 
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theory is that the excess of the back #.M.F. of the system during 
electrolysis over the reversible /.M.F. of the system consisting of 
the final products is due to the accumulation during such electro- 
lysis of unstable intermediate products above the equilibrium con- 
centration. These products are doubtless active hydrogen H,, 
active oxygen QO, in the case of gases, and active metal M, 
analogous to vaporised metal in the case of metal overvoltages. 
These products have been shown to be more reactive than the final 
products, and are sufficiently active to explain the overvoltages 
found experimentally. Active hydrogen has been shown to be 
capable of reducing cadmium from cadmium sulphate solutions 
and zine from zine oxide. This theory satisfactorily accounts 
for the known facts of overvoltage. J. F. 8. 


A Simple Cell for the Determination of Hydrogen Ion 
Concentration. J. H. Lona (J. Amer. Chem. Soc., 1916, 38, 
936—939).—A form of cell for the hydrogen electrode is described 
which can be readily constructed and is quite accurate to 0°5 milli- 
volt, which is sufficient for many purposes. It consists of a glass 
Y-tube, the central arm being much narrower than the other two. 
Its capacity is 15 c.c., but it contains generally only about 5 c.c. of 
liquid. The two wide arms are closed by two-holed rubber stoppers 
coated with paraffin-wax. Liquid is admitted through the central 
arm, and flows out at one of the wide arms through a capillary 
tube to the bridge intermediary vessel containing 3°5N KCl, which 
is in turn connected with the calomel electrode. Washed hydrogen 
is admitted at this wide arm and passes out through a tube 
inserted in the stopper closing the second wide arm. Through the 
latter stopper also passes a glass tube filled with mercury, to which 
the platinised electrode is connected by means of a platinum wire. 
The cell is fitted up on the hinged arm of a wooden stand, by which 
means it can be agitated by hand. E. H. R. 


The Lead Electrode. Freperick H. German (J. Amer. Chem. 
Soc., 1916, 38, 792—801).—In view of the known allotropy of 
lead, it was important to study the reproducibility of the lead 
electrode. The combination chosen for examination was Pb-sat. 
sol. PbCl,0°'1V KCl,HgCl-Hg. The lead electrodes were pre- 
pared in five different ways: (1) casting the purified lead in sticks ; 
(2) amalgamating cast stick electrodes; (3) depositing lead electro- 
lytically on spirals of platinum wire; (4) depositing lead electro- 
lytically on cast stick electrodes; (5) immersing stick electrodes in 
an acidified solution of lead acetate. Of these electrodes, the only 
one reproducible to within 0°3 millivolt was (3), the mean value 
at 25+0°01° being 0°5219 volt. 

Freshly cast sticks of lead, after immersion in an acidified solu-— 
tion of lead nitrate for varying periods of time, lose their ductility 
and form a grey mass, which is undoubtedly an allotropic modifica- 
tion of lead, but no transition temperature between this and 
ordinary stick lead could be detected by measurements of ¥.M.F. 
in 0°2V Pb(NO,), as electrolyte at 0° and 25°. Photomicrographs 
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are given illustrating the transition to the grey form. The normal 
electrode potential of lead is found to be 0°1318 volt at 25°. 
E. H. R. 


An Ethylene Hlectrode. W. F. Crarke, C. N. Myers, and 
S. F. Acree (J. Physical Chem., 1916, 20, 286—291).—The £.M.F. 
of an ethylene electrode has been qualitatively studied. The 
electrode has the form C,H,,Pt|0°-1N HCl|0°1N HCl] Pt,Cl,, and 
is made up in a U-tube fitted with a tap between the two limbs. 
Platinum electrodes dip into the acid solution, and the gases are 
led into the solution at such a depth that they bubble against the 
surface of the metal plates. A fairly constant value is obtained 
for the #.M.F. in any given cell, but the value varies considerably 
with different ceils. This, according to the authors, is due to the 
ethylene being impure. When the ethylene is mixed with oxygen 
the value of the #.M.F. drops considerably. The authors consider 
that the experiments indicate that the combination of chlorine and 
ethylene is accompanied by an electronic transfer, which can be 
used to develop an #.M.F. The combination is represented by the 


scheme CH,:CH, + Cl, —> CH,-CH, +2C] —> CH,Cl-CH,Cl: the 
ethylene losing two electrons to the electrode and then combining 
with the chlorine ions. J. F. S. 


Oxidation and Reduction. W. F. Crarke, C. N. Myers, and 
S. F. Acree (J. Physical Chem., 1916, 20, 292—295).—Qualitative 
experiments are described on the #.M.F. set up in the oxidation 
of organic substances. The experiments are carried out in a cell 
similar to that employed in the ethylene electrode (compare pre- 
ceding abstract). A solution of V/5 sodium hydroxide was placed 
in the U-tube; air was bubbled into one limb and pure oxygen 
into the other. An oxygen concentration cell of #.M.F. 0°0300 
volt was thus obtained; on the addition of one drop of form- 
aldehyde to the air side, the #.M.F. rose to 0°450 volt; an addi- 
tional three drops of formaldehyde increased the #.M.F. to 0°525 
volt. The authors explain the reaction occurring at the electrode 
in the following manner: 

H H 
wo<4 +HOH -> H-CCOH : H-CCOH +NaOH —> 
NoH OH 
f= {= - 0 
00 : H-OCONa +2 C 5) I2 
H ey H a ny + 20H —> HWeC<py, + 28,0 +26 


Experiments are also carried out on the oxidation of phenol- 
phthalin to phenolphthalein. An electrode similarly built up to 
that described above is used; a little phenolphthalin is dissolved 
in the alkali in one limb, and the solution electrolysed with an 
E.M.F. of 4°4 volts. A red colour appears at the anode, showing 
that the phenolphthalin is electrolytically oxidised. The electrode 
prior to the electrolysis had an #.M.F. of 0°176 volt. In another 
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experiment phenolphthalein was dissolved in the alkali of one limb 
and hydrogen bubbled in; the red colour became less intense and 
the cell had an £.M.F. of 0°845 volt. J. F. 8. 


Activity and Concentration: Transport Numbers and 
Boundary Potentials. Atrrep L. Fercusson (J. Physical Chem., 
1916, 20, 326—352).—A long series of #..F. determinations has 
been made with solutions of hydrochloric acid. The measurements 
fall into four groups: (1) the #.M.F. between a hydrogen and 
a calomel electrode in hydrochloric acid of concentration C,; 
(2) similar measurements of 7.M.F., but in solutions of concentra- 
tion C,; (2) the #.M.F. between two calomel electrodes, one in 
hydrochloric acid of concentration C, and the other in acid of 
concentration (,; (4) similar measurements with hydrogen elec- 
trodes. The measurements were made in solutions of concentra- 
tion V/5, V/10, V/60, V/90, NV /120, V/180, and WV /300 at 18°. 
From (1) and (2) the free energy of formation of hydrogen chloride 
from calomel and hydrogen was calculated. From the difference 
between (1) and (2) the free energy of dilution of hydrogen 
chloride was calculated. From (3) the 7.M.F. of the concentra- 
tion cell having boundary potential with calomel electrodes was 
obtained, and from (4) the same #.M.F. for hydrogen electrodes. 
The transport numbers were also calculated. From the experi- 
ments it is shown that for hydrochloric acid the transport numbers 
remain constant for dilutions greater than NV /30, and thus con- 
ductivity measurements give an accurate method for determining 
ion concentrations in dilutions greater than NV /30, so far as any 
change in the velocity of the ions is concerned ; the concentration 
is not proportional to the activity; the Nernst equation cannot 
be applied to an actual concentration cell without some changes, 
and the formula for calculating boundary #.M.F. gives accurate 
results if the true transport numbers are used and if activity is 
substituted in place of concentration. J. F.S 


The Migration of Discontinuities in Electrolytic Solutions. 
M. von Lave (Zeitsch. anorg. Chem., 1915, 93, 329—341).—The 
theory of Weber and Kohlrausch is stated in a form which is only 
applicable to completely dissociated solutions. This restriction is 
now removed, and it is shown that the theory is equally applicable 
to concentrated, partly dissociated solutions if the assumption be 
made that the mobility of the ions is independent of the con- 
centration. The ionic concentration in the formula for the trans- 
port velocity is then replaced by the total concentration. 

C. H. D. 


The Structure of Copper Deposits from the Technical 
Copper Electrotype Process. A. Sirverts and W. WipPLEMANN 
(Zeitsch. anorg. Chem., 1916, 98, 287—310).—The deposits 
previously examined (A., 1915, ii, 216) were obtained in the 
laboratory. They have now been compared with those obtained 
from acid baths in the technical processes of preparing electrotypes. 
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In all cases the deposits are crystalline, the growth of the crystal- 
lites being chiefly perpendicular to the surface on which deposition 
takes place. The structure is finer the higher the current density, 
but the surface exposed towards the electrolyte is irregular at 
high current densities, so that the density to be used depends on 
whether the outer or inner surface of the deposit is requiréd. The 
coarseness of the outer surface increases with the thickness of the 
deposit. Rapid deposition gives coarse and often very thick 
crystals. Copper deposited on a rotating cathode in the Elmore 
process is finely crystalline and has a laminated structure parallel 
with the surface of the cathode. Such lamination is observed 
even where the copper has not been burnished by the rotating 
agate, and is then attributed to periodic changes in the condition 
of the bath. The sclerometric hardness, even of the side in con- 
tact with the cathode, varies greatly, increasing with the current 
density and the agitation of the electrolyte. The hardness of the 


outer surface increases with increasing fineness of structure. 
C. H. D. 


Paramagnetism and Chemical Dissymmetry. <A. QuARTAROLI 
(Gazzetta, 1916, 46, i, 225—230. Compare A., 1914, ii, 708).— 
Observations on the compounds of the magnetic elements show 
that the paramagnetism is greatest for those salts which have the 
lowest values for the ratio between the saturated valencies and 
the saturable valencies calculated according to the limiting types 


of the groups to which the metals belong. This relation becomes 
still more exact when account is taken of the greater or less facility 
with which the limited valencies are reached. A number of data 
are quoted in support of this conclusion. Zz. a 2 


Calibration of Thermometers. E. Warsure (Ber., 1916, 49, 
474—476).—The scale of temperature used by the Physikalisch- 
Technische Reichsanstalt for thermometers and pyrometers is 
determined (from April 1st, 1916) in the following manner: 

(1) In the region between the melting point of mercury and 
the boiling point of sulphur the temperature is defined by the 
j latinum resistance thermometer ; variation of electrical resistance 
(R) with the temperature (¢) is expressed by the equation 
R=R,(1+at—bt*), the constants being determined by measure- 
ment of the resistance at 0°, 100°, and the b. p. of sulphur, which 
at pressure p is expressed by the formula444°55° + 0°0908(p— 760) — 
0°000047(p—760)%. The following fixed points have been measured 
on this scale: melting or solidifying points, mercury (—38°89°), 
tin (+231°84°), cadmium (320°9°), zinc (419°4°); transition 
temperature of sodium sulphate, +32°38°; boiling points, 
naphthalene, 217°96°+0°058(p—760); benzophenone, 305°9°+ 
0°063(p— 760). 

(2) Below the m. p. of mercury temperatures are defined by 
means of the platinum resistance thermometer, which Henning has 
compared with the hydrogen thermometer. The fixed points in 
this region are determined by the b. p.’s of carbon dioxide 
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[—78°5° + 0°01595(p» — 760) — 0°000011(p — 760)?] and oxygen 
| — 183°0° + 0°01258(p» — 760) — 0°0000079( » — 760)?}. 

(3) Above the b. p. of sulpur the fixed points are determined by 
the m. p.’s of antimony (630°), silver (960°5°), gold (1063°), copper 
(1083°), palladium (1557°), and platinum (1764°). 

The temperature scale defined in this manner corresponds with 
the thermodynamic scale, from which, however, it is distinct. The 
fixed points below 1100° are based on concordant recent measure- 
ments with the gas thermometer ; the points above 1100° are deter- 
mined radiometrically and differ somewhat from the values 
determined by the gas thermometer. H. W. 


A Thermoregulator Containing Water. L. Herypenreicu 
(Ann. Inst. Pasteur, 1916, 30, 69—75).—A description of a regu- 
lator for controlling the heat supplied from a paraffin lamp used 
to maintain a thermostat at constant temperature. It is used in 
conjunction with a methylene chloride regulator placed in the 
thermostat. The regulator and the arrangement of the apparatus 
are figured in the original paper. W. G. 


Entropy in Condensed Substances and its Variations 
During Changes of State. II. Inorganic Compounds. Srerano 
Paciiant (Nuovo Cim., 1916, [vi], 11, i, 118—145. Compare A., 
1915, ii, 672, 819).—-The author has now extended his considera- 
tions to inorganic compounds and since in many cases the specific 
heats are unknown, especially at low temperatures, the values of 
the entropy at the melting point have been calculated. In some 
instances, however, the entropy has been deduced from relations 
which have been establishéd between the frequencies of binary 
salts of the alkali metals and those of their components. With 
such salts it is found, indeed, that the frequency of vibration is 
proportional to the entropy of unit mass at the melting point, and 
that the coefficient of proportionality for homologous salts, such 
as potassium chloride and bromide and sodium chloride, may be 
regarded as constant and may be calculated by dividing the value 
for such salts of the numerical coefficient of Lindemann’s formula 
by the ratio of the entropy to the numerical value of the radicle 
of the same formula; the latter ratio is almost constant and has 
the mean value 0°44. From the specific frequency of sylvine 
deduced from Rubens and Hollnagel’s optical measurements (A., 
1910, ii, 172), Lindemann found the numerical coefficient of his 
formula to be 4°23 x 10" for such salts; this number leads to the 
value 9°6 x 10!2 for a in the relation v=aS,. Further, for binary 
compounds of the alkali metals, the frequency v may be calculated 
from those of the components by means of the expression 
v/(v + v9) =4/3. ‘ 

The results thus obtained show that a periodic relation exists 
between the values of the entropy at the melting point and the 
molecular coefficients, the former diminishing as the latter increase. 
This relation holds more particularly among the terms of a homo- 
logous series composed of compounds with either the same positive 
or the same negative ion. For water at the freezing point the 
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value of the entropy is relatively low, in accord with the doubled 
formula. The fact that the very high molecular coefficient of 
dodecahydrated disodium hydrogen phosphate corresponds with a 
relatively high value of the entropy is explained by the presence 
of 63% of water of crystallisation. 

For a number of binary compounds the ratio between the 
entropy of unit mass at the melting point of the compound and 
the sum of the values for the two components has been calculated. 
For the salts of the alkali metals this ratio is approximately 1, the 
values for lithium chloride, sodium bromide, potassium bromide, 
sodium iodide, and potassium iodide being 0°87, 0°90, 0°84, 0°90, 
and 0°94 respectively; for other salts, such as silver and thallium 
chlorides and silver iodide, the value falls to 0°5 or even lower. 
These differences depend on various factors, especially on the rela- 
tion between the number of molecules in unit mass of the salt and 
the sum of the numbers of atoms contained in unit masses of the 
separate components. 

For a large number of salts, including hydrated salts and certain 
silicates, the change of the entropy during fusion has been calcu- 
lated, the results showing that in a homologous series AS diminishes 
as the molecular coefficient increases. The low value obtained for 
nitrogen peroxide indicates that in the solid state the molecule 
corresponds with the formula (N,O,)o, whilst the high value for 
phosphonium chloride points to dissociation into hydrogen phos- 
phide and hydrogen chloride during fusion; conditions analogous 
to those of the latter case are encountered in the fusion of hydrated 
salts, dissociation into lower hydrates taking place. With the 
silicates, although their molecular coefficients, melting points, and 
heats of fusion are not exactly determined, there is a tendency to 
follow the general rule, the variation of the entropy during fusion 
being greater with the silicates of more simple composition. The 
excessively low value of AS for hydrogen peroxide, namely, 0-010, 
throws doubt on the value of the heat of fusion employed, namely, 
2°7. Further, the heats of fusion for lithium, sodium, and 
potassium chlorides, deduced from Schemtschuschny and Rambach’s 
eryoscopic measurements (A., 1910, ii, 204), appear to give values 
of AS which are too low in comparison with those for sodium 
fluoride and sodium and potassium chlorides derived from Plato’s 
results (A., 1906, ii, 521). The value 18°5 found by Goodwin and 
Kalmus (Phys. Rev., 1909, 28, 1) for the fusion of lead chloride 
at 498° also appears too low; the values 45°3 and 25°5 obtained by 
these authors for sodium and potassium nitrates respectively also 
give low values for AS, and Person’s numbers are regarded as more 
trustworthy. The molecular coefficient for silica lies between those 
for carbon dioxide and carbon disulphide, and in order that the 
same may hold for the variation of the entropy during fusion, the 
value 258°9 and not 135°3 must be taken for the heat of fusion of 
quartz. 

With the compounds investigated by the author the variation 
of the entropy on fusion diminishes, with equality of molecular 
coefficient, according to the series: nitrates, fluorides, chlorides, 
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bromides, hydroxides. In no homologous series could confirmation 
be obtained of Walden’s relation, according to which the quotient 
of the molecular heat of fusion by the absolute temperature of 
fusion varies only from 12°5 to 14°8 for compounds regarded as 
normal (A., 1908, ii, 1014), values varying between 77 and 2 being 
obtained with sixty-six inorganic compounds (compare Tammann, 
A., 1910, ii, 1022). According to Tammann, the principal varia- 
tion of the entropy is determined by the variation of energy in the 
molecule itself by the transformation of its anisotropic into its 
isotropic form; the author’s results indicate that the ease of this 
transformation increases with the molecular weight. The variation 
of the entropy on fusion diminishes with the stability, but the 
accompanying change of volume does not follow the same order; 
this result is contrary to what was assumed by Tammann, who 
held that the alterations in volume are arranged in the order of 
the melting points. According to Hiittner and Tammann (A., 
1905, ii, 229), the heats of fusion of salts should be proportional to 
ad/q.dt/dz, where ad is the duration of crystallisation, g the 
weight of the salt, and dt/dz the velocity of cooling at the melting 
point ; if this be the case, the ratio between the value of the above 
expression and the corresponding absolute melting point would be 
proportional to the change of entropy on fusion. With the haloid 
salts of the alkali metals the values of this ratio are in the proper 
order, but neither here nor with the sulphates is there pro- 
portionality. 

For a number of haloid salts and for water, nitrogen peroxide, 
sulphuric acid and its monohydrate, and decahydrated sodium 
sulphate, the values of the molecular depression of the freezing 
point have been calculated from the values of AS determined by 
direct measurement of the heats of fusion ; excepting in the case of 
mercuric iodide, for which the calculated and observed numbers 
are 55°5 and 40°5 respectively, the results agree well with those 
determined directly. 

For those inorganic compounds for which the heats of vaporisa- 
tion are known, the change of the entropy on vaporisation has been 
calculated. According to Trouton’s expression, such change of 
entropy per gram-mol. should be constant, but only in the two 
homologous series of halogen hydracids and tetrachlorides is this 
approximately true, the extreme values found being 16 and 32. 
Further, neither Weinstein’s relation, m(S,—S,)=const. (“ Thermo- 
dynamik und Kinetik der Kérper,” 1901), nor de Forcrand’s ex- 
pression for the molecular variation of the entropy during 
evaporation (A., 1903, ii, 267, 353, 409, 466), is confirmed. 

=. my P: 


The Heat of Fusion and Heat of Formation of Intermetallic 
Compounds. G. D. Roos (Zeitsch. anorg. Chem. 1916, 94, 
329—357).—A method of determining the latent heat of fusion 
from the form of the cooling curve has been given by Plato (A., 
1906, ii, 521). In a modification of this method, the metal, occupy- 
ing a volume of 5 c.c., is contained in a glass tube enclosed in a 
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nickel vessel heated by gas, the space between glass and nickel 
being filled with magnesia. Curves are constructed from the cool- 
ing curves to show the velocity of cooling at regular intervals, and 
the heat of fusion is then calculated from a comparison between 
the metal or compound under examination and one of known heat 
of fusion. An atmosphere of hydrogen is used. 

The following values for the heat of fusion of intermetallic com- 
pounds are obtained, the results being the mean of those obtained 
when aluminium, zinc, cadmium, and tin are used as standards. 
The results are given in Cal. per gram: MgZn,, 65°8; Mg,Al,, 
82°8; CuAl,, 76°45; Cu,Cds, 26°05; CaZn,, 76°95; CaZn,, 83°5; 
MgCd, 9°62; PbTI,, 7°65; NaHg,, 14°7; NaCd;, 16°9; NaCd., 22°8; 
Na,Pb,, 10°9; NaPb, 16°9; Na.Pb, 20°0. The heat of transforma- 
tion of MgCd is found in the same way to be 2°07. In another 
series the following values are found: BiTls, 7°31; BiTl, 8-0; 
Bi;Tl,;, 10°9. 

Control experiments have been made by the calorimetric method, 
the substance being enclosed in a sealed silica tube, heated to 700°, 
and plunged into cold water. The values 61°6 for MgZn, and 
74°7 for CuAl, are obtained in this way. Calculations of the mole- 
cular change of entropy show that most intermetallic compounds 
undergo more or less dissociation on fusion, the amount varying 
from 5% to 35%, whilst the compound MgCd undergoes association 
to the extent of 16%. 

Attempts have also been made to determine the heat of forma- 
tion of the same compounds. The solvent used is bromine water, 
an excess of bromine being also present. The following approxi- 
mate values, in Cal. per gram-molecule, are obtained: MgZngz, 25; 
Mg,Al,, 165; CuAl,, 32; CaZnjo, 199; CaZn,, 55°6; Cu,Cdg, 48; 
MgCd, 18; NaCd,, 31; NaCd;, 60°6. When the heats of fusion 
and of formation, both expressed in Cal. per gram, are compared, 
the order is found to be the same for both, only MgCd and CaZn, 
being exceptions. 

The crystals PbTl,, BiTl,, and BiTlg, which occur as maxima 
on the freezing-point curves, are not chemical compounds, as is 
shown by their heats of fusion. C. H. D. 


The Viscosity and Density of Molten Metals and Alloys. 
M. Puiiss (Zeitsch. anorg. Chem., 1915, 98, 1—44).—The viscosity 
is measured by the flow through a capillary tube of hard glass, 
mounted vertically and heated by a vapour jacket or an electric 
furnace. As some metals form a mirror on the surface of the 
glass, the time taken for the level to fall from the first to the 
second mark may be indicated by the breaking of two electrical 
contacts. Some of the alloys have a considerable viscosity and 
oxidise readily, even when hydrogen is passed, so wider capillaries 
have to be used than aré desirable for absolute measurements. 
For this reason, most of the determinations are relative, and not 
absolute. The necessary corrections are discussed in detail. The 
minimum time of flow is for pure metals eighty seconds and for 
alloys twenty seconds, the capillaries in the latter case being of 
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such size as to give a time of outflow for mercury of about thirteen 
seconds. 

The viscosity of mercury up to 300° is found to agree closely 
with the results of Koch. The conclusion of Bingham and Harri- 
son (A., 1909, ii, 382) that the fluidity is a linear function of the 
temperature is not confirmed. The viscosity-temperature curves 
for tin and bismuth cut one another at 31°2°. 

Three series of eutectiferous alloys have also been investigated, 
namely, lead—tin, tin-bismuth, and lead-antimony. The density 
of these alloys is determined by weighing an immersed mass of 
nickel. In the three cases examined, the viscosity is found to be 
independent of the density. All the alloys exhibit a marked 
minimum viscosity at the eutectic composition, although the 
temperature is well above the eutectic point. In the lead—tin 
series, the density is not far from a linear function of the com- 
position, but the viscosity curve deviates widely, with a sharp, 
V-shaped depression at the eutectic point. In the tin—bismuth 
series, the density curve is quite straight, but the viscosity varies 
in a peculiar manner, showing two pronounced maxima, correspond- 
ing with the compounds BiSn, and Bi,Sn respectively, with an inter- 
mediate minimum at the eutectic. The lead—antimony series has 
only been investigated over a small range of composition, and 
exhibits a deep minimum at the eutectic point. 

The relatively low results obtained by Arpi (A., 1914, ii, 540) 
are attributed to the absence of a necessary correction. C. H. D. 


The Viscosity of Certain Alcoholic Solutions. 0. F. Tower 
(J. Amer. Chem. Soc., 1916, 38, 833—844).—For the purpose of 
extending the work on the vapour pressures of certain alcoholic 
solutions (A., 1915, ii, 11), determinations of the viscosities of 
solutions of lithium chloride, potassium iodide, benzil, and carb- 
amide in methyl and ethyl alcohols at different concentrations have 
been made. In addition, the viscosities of the pure alcohols and 
of these in association with small quantities of water have been 
determined. For ethyl alcohol, viscosity °° =0°01317; for methyl 
alcohol, 45° =0°006292. 

The viscosimeter used was a modified form of the Bingham 
apparatus (A., 1912, ii, 1144), the time of flow of the liquid 
through a capillary tube under constant pressure being measured. 
Most of the determinations were made at 15°; a few were made 
at 25°, 40°, and 50° to determine the influence of change of 
temperature. Curves are given showing the increase of viscosity, 
y, with increase of concentration, c. The steepness of these 
curves depends on the association of the solute with the solvent, 
and is greatest for lithium chloride in both alcohols. 

The expression (p—p,)/pe, that is, the relative lowering of the 
vapour pressure divided by the concentration, is a characteristic 
constant for solutions, and although the corresponding expression 
for viscosity, y,—1/nc, is not constant for aqueous solutions, it is 
found to be tolerably constant for these alcoholic solutions. The 
author terms this expression the “ viscosity constant.” It increases 
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with the solvation of the solvent and is almost independent of 
temperature changes. Benzil gives an abnormally high value in 
methyl alcohol, probably on account of its known association with 
this solvent. 

The suggestion of Jones and his associates that the negative 
viscosity observed with certain solutions is to be attributed to the 


associated character of the solvent is adversely criticised. 
E. H. R. 


The Internal Friction of Fused Silver Haloids. Ricuarp 
Lorenz and ALexanpEr Hécnpere (Zeitsch. anorg. Chem., 1916, 
94, 317—-328).—The method used is that of observing the oscillations 
of a suspended disk of platinum immersed in the liquid (Fawsitt, 
T., 1908, 93, 1299). The liquid is enclosed in a thick-walled 
porcelain tube in a vertical electric furnace, and all observations 
are made on a falling temperature in order to avoid the action of 
the heating current in the solenoid on the oscillations. The 
viscosity-temperature curves are convex to the temperature axis, 


and the viscosity increases with increasing molecular weight. 
C. H. D. 


The Properties of Mixed Liquids. II. Phenol-Water and 
Triethylamine-Water Mixtures. J. Livinestone R. Morcan 
and Gustav Ectorr (J. Amer. Chem. Soc., 1916, 38, 844—857. 
Compare tbid., 1915, 37, 1462).—The surface tensions of these 


mixtures at different concentrations and temperatures above and 
below the critical solution points have been determined by the 
drop-weight method. From these results and the densities of the 
mixtures the values of the specific cohesion have also been calcu- 
lated for the phenol—water mixtures. 

The property-composition curves for such systems are character- 
ised by the fact that the constituent of the lower surface tension 
depresses that of the other to such an extent that the maximum 
amount soluble in the water layer reduces the surface tension of 
this to a value differing but slightly from that of the other con- 
stituent. The smaller the amount necessary to saturate the water 
layer, the more sudden this effect will have to be. On the other 
hand, the effect of the liquid of the larger surface tension on that 
of the other is exceedingly slight, and varies but slightly with the 
concentration. 

Curves are plotted showing the deviation of the property-com- 
position curves from the values calculated from the law of mix- 
tures, for the properties specific cohesion, surface tension, viscosity, 
and density. Assuming that the maxima of these curves indicate 
the formation of definite compounds, both surface tension and 
cohesion indicate the formation of compounds Ph-OH,55H,O and 
NEt;,50H,O, and, using results from the literature, both density 
and viscosity confirm this value for phenol and water. It seems, 
therefore, that the water layer of such systems must be considered 
as transformed completely into a compound, the other layer, 4 
solution of the compound in the second liquid, having its surface 
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tension little affected. The critical solution point is that point at 
which the compound is completely miscible in the second liquid. 


E. H. R. 


Adsorption. I. V. Kuperxa (Chem. Zentr., 1916, i, 321—322 ; 
from Collegium, 1915, 389—408).—According to views recently put 
forward, the tanning of hides involves the adsorption of the 
tanning agent by the hide substance. In connexion with this 
adsorption theory, experiments have been made to determine 
whether the removal of aliphatic acids from aqueous solution by 
hide substance is similar to the adsorption of these acids by char- 
coal, cellulose, and other substances. 

Aqueous solutions of formic, acetic, propionic, and butyric acids 
were shaken at a temperature of 19-—-21° with a weighed quantity 
of standardised non-chromed hide powder, and the changes in con- 
centration of the acid solution determined. 

The results obtained show that the removal of the acids from 
aqueous solution takes place very rapidly and that a condition of 
reversible equilibrium is attained in each case. The relation 
between the quantity of acid removed by a given weight of hide . 
substance and the concentration of the aqueous solution in equil- 
ibrium may be represented by the well-known adsorption formula. 
For the three higher aliphatic acids the adsorption constant B 
is proportional to the ionisation constant of the acid. 


H. M. D. 


The Adsorption of Strong Electrolytes. Yukicnui Osaka 
(Mem. Coll. Sci. Eng. Kyoto, 1915, 1, 257—-268).—Experiments 
have been made to determine the adsorption of salts and water by 
carefully purified animal charcoal from aqueous solutions of alkali 
metal salts. Weighed quantities of the salt solutions of determined 
concentration were shaken up with a measured quantity of char- 
coal at 25° until equilibrium was attained, and the concentration 
of the residual solution was determined. The amount of water 
adsorbed from the various solutions was assumed to be the same 
as that which is adsorbed by the charcoal in contact with saturated 
water vapour at 25°. The mean of several experiments showed 
that the adsorbed water amounted to 85% of the weight of the 
charcoal. 

The results obtained for a series of potassium salts, which were 
examined at different concentrations, show that the quantity of 
salt adsorbed by 1 gram of charcoal decreases in the series: 
iodide, bromide, chloride, sulphate. Potassium salts are adsorbed 
to a greater extent than the corresponding sodium salts. 

Attention is directed to the fact that the order in which the 
anions are arranged in the above series is approximately the same 
as that presented by the series in which the anions are arranged 
according to their influence on the surface tension of water and 
on the coagulation of colloidal solutions. H. M. D. 
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The Dissociation Pressures of Mercurous Chloride. 
ALEXANDER SmitH and Rospert Peyron Catvert (J. Amer. Chem. 
Soc., 1916, 38, 801—807).—Measurements of the vapour pressure 
of mercurous chloride between 309° and 384° are given. The 
static isoteniscope previously described was used (A., 1910, ii, 
1036, 1037; 1914, ii, 628), the confining liquids used being, in the 
first series, molten nitrates of sodium and potassium, and in the 
second the eutectic of potassium chloride and silver chloride, con- 
taining three mols. of the former to seven of the latter, and melt- 
ing at 306°. The pressure 760 mm. is reached at 383°7°, a 
previous determination by Smith and Menzies (A., 1911, ii, 114) 
having given 382°5°. The results are satisfactorily represented by 
an equation of the Kirchoff-Rankin-Dupré type. 

The entropies of vaporisation to constant molecular concentra- 
tion for a number of dissociating substances of the 7 NH, I, 
N(CHs),I are calculated and discussed. . H.R. 


The Diffusion of Solids. C E. Van Orsrranp and F. P. Dewey 
(U.S. Geol. Survey Professional Paper, No. 95G, 1915).—The ex- 
periments of Roberts-Austen on the diffusion of gold in lead (A., 
1896, ii, 590) have been repeated with special precautions. The 
lead cylinders and gold plates are either turned, cleaned from 
grease, and clamped together, or the gold is deposited electrolytic- 
ally on the lead. The specimens are heated in a thermostat, and 


thin discs are then removed by a revolving knife. The results 
are in good agreement with theory. 

The following values, being the means of a large number of 
results, are obtained for the coefficient of diffusion of gold in solid 
lead: at 197°, 0°0076; at 150°, 0°0043; at 100°, 0°0002. The 
first two values are in good agreement with those obtained by 
Roberts-Austen, but the last is about ten times his value at the 
same temperature. The penetration of gold into lead may be 
detected at a depth of 2°5 cm. after fifty-four days at 197°, but 
the penetration of lead into gold has not been detected at a greater 
depth than 0°2 mm. This may be largely due to the lack of 
sensitiveness of the methods of detecting lead in gold. 

A few experiments have been made under increased pressure. 
The lead cylinders, plated with gold, are enclosed in oil and sub- 
jected to pressures up to 10,000 atmospheres. The results are 
variable, but indicate an increase in the rate of diffusion. 


C. H. D. 


The Microscopic Structure of Semipermeable Membranes 
and the Part Played by Surface Forces in*Osmosis. Frank 
TinkeR (Proc. Roy, Soc., 1916, [A], 92, 357—372).—The pre- 
cipitation semipermeable membranes when examined microscopic- 
ally show a distinct granular structure. Membranes of Prussian 
blue and copper ferrocyanide have the finest structure, the diameter 
of the particles being from 0°1 to 0°4y; — silicate showed 
particles ranging from 0°2 to 0°54; lead silicate, 06 to 0°8y,; 
peptone tannate, 0°5 to 10; whilst barium sulphate and silver 
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chloride coagulate into particles 3p or 4, in diameter. These 
particles are not simple, but are themselves aggregates of sub- 
microscopic particles, such as are found to be present in a 
copper ferrocyanide sol, and when examined by the Zsigmondy- 
Siedentopf ultramicroscope are found to range in size from 50 to 
90 wu. The membranes have not the lattice-work structure of an 
ordinary gel, and their particles are much more closely knit than 
those of the gel. 

The pores in a copper ferrocyanide membrane range from 8 to 
6) up in diameter, the average being 15 to 20pu. The membrane 
does not therefore act osmotically by exerting a selective mechanical 
blocking action. There is, however, a close connexion between the 
osmotic properties of a membrane and the extent to which the 
membrane capillaries are under the control of surface forces. 
Osmotic effects are probably the result of selective adsorption 
phenomena occurring at the surface of the membrane and in the 
capillaries, the membrane being relatively impermeable to solutes 
which are negatively adsorbed, but permeable to those which are 
positively adsorbed. This explains the observation that those 
membranes having the smallest pores (copper ferrocyanide and 
Prussian blue) are the most efficient semipermeable membranes. 

Photographs are given showing the microscopic structures of 
different membranes. E. H. R. 


The Melting Point of Stressed Crystals. Meinnarp 
HassE.siatt (Zeitsch. anorg. Chem., 1915, 98, 75—83. Compare 


Tammann, this vol., ii, 229).—The reasoning of Poynting and of 
Niggli (A., 1915, ii, 242) assumes a cycle which is not actually 
realisable. Where the liquid phase is free to escape there can be 
no additional pressure on a crystal, and the only influence on the 
melting point must be that of stress in the crystal. This influence 
is small, amounting, according to Riecke (Ann. Physik, 1895, [iii], 
54, 731), only to 0°017° when the limit of elasticity is reached. 

A cycle is possible, to which the equations of Poynting and 
Niggli are applicable. A vessel contains the pure substance in a 
molten condition. A semipermeable cell is immersed in this con- 
taining the same liquid in which is dissolved an indifferent sub- 
stance, which does not crystallise under the conditions of the 
experiment or traverse the membrane. Crystals of the solvent are 
contained in the inner cell and are in equilibrium with it. An 
alteration of the pressure on the liquid now alters the melting 
point, and the difference between the pressures on the liquid and 
the solid is maintained by means of the osmotic cell. This con- 
dition does not correspond with any process in nature except the 
freezing of cell-sap. C. H. D. 


The Coexistence of Phases Subjected to Different Pressures. 
Rup. WecscuEIpER (Zeitsch. anorg. Chem., 1915, 98, 95—96).— 
The formule obtained by Niggli (A., 1915, ii, 242) may be deduced 
in a simple manner from the author’s formule for the influence of 


non-uniform pressure on equilibrium (A., 1912, ii, 441). 
C. H. D. 
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The Structure of “Crvstals. Pau. Nice (Zeiisch. anorg. 
Chem,, 1916, 94, 207-—216).—In the light of the work of Bragg 
(compare T., 1916, 109, 252) and of Pfeiffer’s views on the co- 
ordination of atoms in a crystal (this vol., ii, 228), “central 
formule” are introduced. Thus the characteristic grouping in the 
crystal of potassium chloride is [K,6Cl] or [Cl,6K], and in calcium 
fluoride [Ca,8F] or [F, 4Cal, such formule expressing the number 
of atoms of the one element immediately surrounding a central 
atom of the other. In these cases the atoms are the elementary 
units of the structure. In pyrites, however, the single sulphur 
atoms are not elementary units. Two sulphur atoms are always so 
placed that their centre of gravity is a characteristic point in the 
space-lattice, and the central formula of the crystal is [Fe,68,] or 
[S,,6Fe]. In a similar manner, the formule of calcite may be 
written {Ca(6Ca)2/CO,]} and {[CO,](6[CO,])2Ca}. The elementary 
units are thus either simple atoms or radicles. C. H. D. 


The Formation of a Cellular Network during Crystallisation. 
C. Dauzkre (Compt. rend., 1916, 162, 597—-599).—The author has 
discovered a cellular network, apparently identical with that 
noticed by Cartaud on the surface of certain metals rapidly 
solidified (compare Compt. rend., ie 132, 1327) and studied by 
Robin (compare J. Phys., 1914, [v], 4 , 37), in a certain number 
of transparent, crystallised substances. Particularly clear results 
have been obtained with alkali nitrates crystallised from the fused 
salt. This network is apparently produced by the undulatory 
movement which occurs during crystallisation (compare this vol., 
ii, 229), each cell being a crystal deprived of its rectilinear edges 
and plane faces, but having the same physical symmetry as the 
ordinary crystals of the substance. The cells generally have 
parallel crystallographic axes, and are formed at the moment of 
the change of state by the waves of crystallisation. W. G. 


{The Influence of Imbibed Substances on the Form of 
Crystals of Ammonium Chloride]. Paut Gausert (Chem. Zenir, 
1916, i, 454—455; from Bull. Soc. frang, Min., 1915, 38, 149-—182. 
Compare this vol., ii, 229).—Foreign substances taken up from solu- 
tion during the crystallisation process and which are not present 
in crystalline form are said to be imbibed. The influence of such 
imbibed substances on the crystalline form of ammonium chloride 
has been examined. A quantitative comparison of the influence 
exerted by different substances is made by determining the smallest 
quantities which give rise to the formation of cubic crystals of 
ammonium chloride. The majority of the substances which possess 
this property are metallic chlorides, ammonium salts, or ammonia 
derivatives, such as acid amides. 

The imbibed substances frequently produce changes in the 


optical properties, and in most cases in the double refraction 
increases. H. M. D. 
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The Accelerating Action of Nuclei on the Reduction Mix- 
ture of Gold Chloride and Hydrogen Peroxide. ARNE WESTGREN 
(Zeitsch. anorg. Chem., 1915, 98, 151—160).—The observation of 
Zsigmondy (A., 1906, ii, 679) that the reduction of gold chloride 
is accelerated by the addition of colloidal gold, and that the degree 
of dispersion of the resulting colloid depends on that of the gold 
added, has been further examined and confirmed. The size of the 
added nuclei is without influence. The dispersion is also in- 
dependent of the quantity of hydrogen peroxide added and of the 
concentration, unless this is extremely low. 

The size of the particles is determined by means of the velocity 
of sedimentation. The number of particles in the sol formed by 
the reduction is proportional to the number of nuclei added, pra- 
vided that the latter is sufficiently large, otherwise new nuclei are 
formed spontaneously. The reduced gold is therefore deposited 
entirely on pre-existing nuclei, provided that there are sufficient 
of the latter. C. H. D. 


Determination of Avogadro’s Constant from Measurements. 
of the Brownian Movement of Particles in Gold Hydrosols.. 
Arne WESTGREN (Zeitsch. anorg. Chem., 1915, 98, 231—266).— 
A flat, vertical capillary glass cell is used in which the dilute sol 
is contained. In the case of highly disperse sols the liquid is: 
previously centrifugated. After a few days the vertical distribu- 
tion of the particles is determined. The value obtained for 


Avogadro’s constant from the sedimentation equilibrium and the 
directly determined dimensions of the particles is 60°52 x 10°, and’ 
that from the sedimentation equilibrium and the velocity of fall 
by Stokes’s law is 60°42 x 10”. These results are quite independent 
of the volume of the particles when the latter is varied in the ratio 
1:8. The final value may be taken as 60°5 x10". The probable: 
error is estimated to be +0°3 x 10. C. H. D. 


Method of Determining the Frequency of Particles of 
Different Sizes in Disperse Systems. Arne WestGREN (Zeitsch. 
anorg. Chem., 1916, 94, 193—-206).—A very thin, rectangular cell 
is made by cementing a cover-glass to a slide by means of fibres 
of picein. The sol is introduced and time is allowed for the par- 
ticles to assume a regular distribution. The cell is then turned 
through 90°, so that the particles settle towards one of the longer 
sides, and counting is then easily performed. The theory of the 
method is fully discussed and curves of distribution are given. 
Gold sols prepared by Zsigmondy’s method prove to be very 
uniformly constituted. C. H. D. 


A New Method for the Determination of the Distribution of 
the Particles in Suspensions. Sven Opin (Kolloid. Zeitsch., 
1916, 18, 33—48).—The method described is based on the deter- 
mination of the weight of the particles which settle out from the 
suspension after measured intervals of time. In accordance with 
Stokes’s law, the velocity of sedimentation of spherical particles is 
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connected with the radius of the particles by the equation v=C7°, 
where C is a constant which depends on the difference between 
the densities of the particles and the surrounding medium, and on 
the viscosity of this medium. If the suspension is homogeneous, 
the weight (w) of the particles which have reached the base of the 
containing vessel after time ¢ is directly proportional to the total 
weight A of the particles, the velocity with which the particles 
fall, the time ¢, and inversely proportional to the height / of the 
liquid as expressed by the equation w=kArt/h. By combination 
with Stokes’s equation this may be written w=CAr*t/h. If the 
suspension is heterogeneous it may be supposed to be divided into 
a number of fractions, the average radius of which is 7, 1s, 
rz, etc., and for each of these fractions the above relation will 
hold. By measuring the increase in w after successive intervals 
of time, it is possible to deduce the weight of the various fractions 
which correspond with the several radii r,, r,, 73... From this 
the numbers of the particles in each fraction may be calculated. 

The apparatus employed in the experiments consists of a 
cylindrical vessel containing the suspension, which is kept at 
constant temperature. Near the base of this vessel, and occupying 
almost the entire cross-section, is a circular metal plate which is 
suspended from one arm of a balance. Suitable weights are placed 
in the pan attached to the other arm. The upward movement of 
the plate in the suspension is prevented by a catch arrangement, 
and when it begins to move downwards, as a result of the settling 
out of the particles of the suspension, the time is automatically 
registered, and by means of an electric current which is set up 
further weights are added to the pan on the opposite arm and a 
second period of the experiment commences. 

Special experiments were made to test the validity of the equa- 
tion w=CAr*t/h on which the method of determination depends, 
and these gave entirely satisfactory results. 

Suspensions of various kinds have been examined, and the results 
obtained are shown in the form of curves which indicate the 
relative frequencies of occurrence of particles of different sizes. 

H. M. D. 


Colloid Statistics and the Mechanism of Diffusion. M. von 
Smo.tucnowskI (Kolloid. Zeitsch., 1916, 18, 48—54).—-In any small 
element of volume of a gas or solution changes take place in the 
number of particles, the magnitude of which has been investigated 
by Svedberg in the case of colloidal solutions of gold. Svedberg’s 
results are examined from the point of view of the theory which 
the author has developed in respect of this microheterogeneity of 
the fluid state. Not only is the magnitude of the deviations of 
the concentration from the average of importance, but equal 
interest attaches to the rate at which these changes in concentra- 
tion take place. The magnitude of the deviations is determined 
by the (osmotic) compressibility, whilst the rate of change of the 
heterogeneity is conditioned by the Brownian motion of the 
colloidal particles, and decreases therefore with increase in the 
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viscosity of the solvent medium. It is shown that Svedberg’s ex- 
perimental data are in agreement with theory both in respect of 
the magnitude of the changes and the rate at which they occur. 

Some light is thrown on the mechanism of diffusion by con- 
sideration of these local changes in the concentration of colloidal 
solutions. At first sight it would seem that the changes referred 
to above, which are of an irregular but oscillatory type, are not 
likely to afford any satisfactory explanation of diffusion, which is 
an irreversible phenomenon. An examination of Svedberg’s data 
shows, however, that the frequency with which a particular con- 
centration in the volume element under observation is followed by 
other concentrations depends on the extent to which the former 
deviates from the average. If it deviates little, the probability of 
an increase is about the same as that of a decrease, but if the 
deviation is considerable, then the chances are greatly in favour 
of a diminution of the concentration. The actual sequences are 
shown to be in good agreement with the requirements of the theory 
of probability, and no difficulty is therefore met with in connexion 
with the kinetic-molecular interpretation of diffusion. 

H. M. D. 


Protective Colloids: Cetraria Islandica as Protective 
Colloid. II. Colloidal Gold. A. Gursier, J. Huser, and 
E. Hunn (Kolloid. Zeitsch., 1916, 18, 57—65. Compare this vol., 
ii, 231)—The protective action of the colloids extracted from 
Iceland moss on gold solutions, prepared by the reduction of gold 
chloride by means of hydrazine hydrate, has been examined in 
detail. The blue and red solutions of colloidal gold which are 
obtained by this process are shown to be remarkably stable in 
presence of the organic colloids. The use of water saturated with 
chloroform is recommended as solvent in the preparation of these 
solutions. Not only is the growth of moulds prevented by this 
means, but the stability of the solutions seems to be increased. 
Protected and sterilised gold solutions obtained in this way afford 
no evidence of ageing even after long intervals of time. 

On addition of alcohol to the solutions coagulation takes place, 
and coagulates containing from 4% to 86% of gold have been pre- 
pared in this way. The solid colloids, which contain less than 
about 82% of gold, are completely soluble in water. 

In reference to the protective action of colloids and the so-called 
“gold number” (Zsigmondy, A., 1902, ii, 188), which represents 
the number of mg. of colloid which is just sufficient to prevent the 
rapid change of 19 c.c. of a standard red solution of colloidal gold 
into blue or violet on the addition of 1 c.c. of sodium chloride 
solution, the authors show that, in general, increase in the gold 
number is accompanied by a diminution in the viscosity of the 
(protective) colloid, measured in 0°5% solution at 15°. H. M. D. 


Protective Colloids: Oetraria Islandica as Protective 
Colloid. TIT. CoNoidal Palladium. A. Gursier, J. Huser, and 
J. Krdurer (Kolloid, Zeitsch., 1916, 18, 65—71).—An investiga- 
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tion of the protective action of the colloidal extract from Iceland 
moss on solutions of colloidal palladium which resembles closely 
that described in the preceding abstract. The very stable solu- 
tions, on coagulation by the addition of alcohol, yield reversible 
solid colloids containing large proportions of palladium. Such 
colloids containing from 30% to 76% of palladium have been pre- 
pared. The limit of complete reversibility for the solid colloids 
appears to be reached when the palladium content amounts to 
about 70%. H. M. D. 


The Equilibrium of a System of Three Components where 
Two Liquid Phases Co-exist. Sainkicnui Horipa (Mem. Coll. Sci. 
Eng. Kyoto, 1915, 1, 269—-275).—A theoretical discussion of the 
conditions of equilibrium in three-component systems for the 


special case in which there are two co-existing liquid phases. 
H. M. D. 


The Equilibrium of Nitrosyl Chloride, 2NO+Cl, — 2NOCI. 
A Confirmation of the Additive Law of Internal Atomic 
Heats. Max Travurz and Ciaus Frieprica Hinck (Zeitsch. anorg. 
Chem., 1915, 93, 177—201).—This equilibrium has been studied 
experimentally by Trautz (A., 1914, ii, 457), Hinck (Zeitsch. 
anorg. Chem., 1914, 88, 285), and Vagé (Inaug. Diss., Budapest, 
1911), and certain anomalies have been found. A revision of the 
data shows that equilibrium is rapidly attained from either side 
between 450° and 600° abs. provided that the initial concentration 
lies between the following approximate limits: NOC], 7—14 x 10-3 
or NO, 5—32 x 10-8; Cl,, 4°5—10 x 10-3 mols. per litre. In that 
case, the dissociation constant is independent of the concentration, 
and the heat change, calculated from the constants at different 
temperatures, is not appreciably variable with the temperature, 
and its value coincides exactly with that calculated thermo- 
dynamically. 

The higher the pressure of chlorine or the lower that of nitric 
oxide and the higher the temperature the greater the deviation 
from the theoretical values, the deviations being in such a direc- 
tion as to indicate that at least one other substance takes part in 
the equilibrium. 

The experimental dissociation constants are from 50 to 160 
times higher than the values calculated from the known values 
of the specific heats, that of chlorine being known and the 
value for sulphur dioxide being taken as similar to that of nitrosyl 
chloride. On the other hand, when the calculation is made on 
the assumption of the additivity of the internal atomic heats of 
ideal gases, the constants obtained are about half of the theoretical, 
whilst the experimental error may amount to ten times. The data 
afford a full confirmation of this law of additivity. C. H. D. 


Bquilibria in Systems in which Water, a Phenol, and a Base 
Constitute the Components. G. J. van Meurs (Zeitsch. physikal. 
Chem., 1916, 91, 313—346).—The heterogeneous equilibria between 
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phenol, water, and each of the bases, sodium hydroxide, potassium 
hydroxide, lithium hydroxide, calcium hydroxide, barium hydr- 
oxide, and strontium hydroxide have been investigated at 25°; 
similar measurements have been made for the systems water, 
resorcinol, and each of the bases potassium hydroxide and barium 
hydroxide at 30°. The three components in varying quantities 
were shaken in a thermostat until the required equilibrium had 
been set up; the solid and the liquid phases were then analysed. 
The experimental results are expressed in tabular form and also in 
curves. The first-named six systems exhibit a binodal curve. All 
the systems examined show isotherms made up of several curves, 
and these represent solutions which at the experimental tempera- 
ture are saturated with the solid phase. The following substances 
occur as solid phases in one or other of the systems examined: 
C,H;-OK,2H,O, C,H,;-ONa,3H,O, C,H,;-OLi,2H,O, 
(C,H,O),Ca,3H,O, 
(C,H,O).Ba,4H,O, (C,H,O).Sr,4H,O, C,H;-ONa,2C,H,-OH, and 
C,H;-OK,3C,H;-OH at 25°, and C,H,(OK),,4H,0, 
C,H,0,Ba,2H,0 ( ?), 

and OH:C,H,-OK,2H,O at 30°. No basic compounds are found 
in any case. Ail the compounds mentioned above are soluble in 
water without decomposition. Tables of solubilities of these sub- 
stances at the indicated temperatures are given. From the curves 
it is seen that by the addition of a base to an aqueous phenol 
solution, the phenol is eventually to a very large extent thrown 
out of the solution as phenoxide. On comparing the composition 
of the boundary solutions, that is, solutions which are saturated 
with phenol and base, with one another and with a saturated 
solution of phenol in water, it is seen that the phenol content is 
much less in alkali solutions than in water, the values being: 
water, 93°78%; potassium hydroxide, 0°12%; sodium hydroxide, 
0°32%; lithium hydroxide, 2°03%; calcium hydroxide, 12°05%; 
barium hydroxide, 12°65%; and strontium hydroxide, 22°52%. In 
the solutions of the alkalis the phenol content increases as the 
content of alkali decreases, whereas with the alkaline earths both 
phenol and base increase together. The mono-acid bases expel 
more phenol from solutions than the di-acid bases. At the same 
time, the incorrectness of the text-book statement, “that phenol 
is easily soluble in alkali hydroxides,’ is demonstrated. 


J. F. S. 


Chemical Resistance. Sasinkicnui Horipa (Mem. Coll. Sci. Eng. 
Kyoto, 1915, 1, 277—286).—A theoretical paper in which the 
author shows that chemical resistance, defined by the equation 
chemical resistance =affinity/velocity, may be calculated by sub- 
stitution of a value for the affinity of a chemical reaction which 
is derived from thermodynamic considerations. 

By the introduction of the molecular theory, further considera- 
tion is given to the reaction 2H, +O,=2H,O, and it is shown that 
the chemical resistance in this case depends on (1) the resistance 
to the dissociation of the elementary molecules, and (2) the 
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approach of the hydrogen and oxygen atoms within the range of 
action of the chemical attractive force. H. M. D. 


Chemical Reactions in Anisotropic Liquids. I. Txropor 
SvepBerG (Kolloid. Zeitsch., 1916, 18, 54—56).—Evidence has 
been obtained that the velocity of a reaction in an anisotropic 
liquid solvent changes abruptly when the temperature reaches that 
at which the anisotropic liquid is transformed into the isotropic 
form. The observations have reference to the rate of decomposi- 
tion of picric acid in pazoxyphenetole as solvent at temperatures 
ranging from 140° to 180°, the progress of the reaction being 
determined by the change in the electrical conductivity of the 
solution. The nature of the products formed is unknown, but an 
electrolyte is formed, since the conductivity increases as the 
reaction proceeds. At a given temperature the conductivity is a 
linear function of the time, and the marked increase in the rate 
of change of the conductivity with the time at the clearing point 
(165°) is shown plainly in the increased slope of the straight lines 
which are obtained by plotting conductivity against time at the 
various temperatures of observation. H. M. D. 


The Ignition of Gases by Impulsive Electrical Discharge. 
W. M. THornton (Proc. Roy. Soc., 1916, [A], 92, 381—401).— 
Considering the ignition of gases by impulsive discharge as 
a function of sparking distance, it is shown that the shorter 
the distance the greater the spark, so that the volumes of the 
least igniting sparks are, in a typical case, the same for all 
spark lengths. Ignition may occur with intense momentary brush 
discharge, generally with the true disruptive spark. The products 
of combustion are found to be ionised and to carry a positive 
charge, except in the case of the combination of hydrogen and 
oxygen. 

In the experiments described the sparking points were set at a 
fixed distance apart, and the least voltage necessary to ignite 
different mixtures of a combustible gas and air was determined. 
Curves were plotted in which the abscisse were the percentages of 
gas in the mixture, and the ordinates were the currents in the 
primary which, when broken, caused a secondary spark which just 
ignited the mixture. As the magnitude of the current depends 
on the kind of coil and switch used, the results are only com- 
parative. The gases examined were in four groups: (i) hydrogen, 
methane, propane, and pentane; (2) ethylene and acetylene; 
(3) carbon monoxide and cyanogen; (4) coal-gas and a mixture of 
hydrogen and methane. The ignition of hydrogen, propane, pen- 
tane, and carbon monoxide becomes gradually more difficult as the 
percentage of oxygen is reduced; methane is ignited by the same 
spark, whatever the percentage of gas may be; acetylene and 
cyanogen have the stepped atomic type of ignition ; whilst ethylene 
is more inflammable in rich mixtures. Hydrogen and methane in 
equal volumes are ignited as methane in type, as hydrogen in mag- 
nitude. The limits of inflammability of the paraffins are reached, 
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the upper when the volume of combustible gas is twice that in the 
mixture for perfect combustion, the lower when the volume of 
oxygen is twice that for perfect combustion less one atom to the 
molecule. The ignition of coal-gas is through methane. 

The curves are compared with those obtained with other forms 
of electrical ignition. Four types are found to occur, covering all 
from the most rapid to the slowest rate of discharge from the poles. 
The work gives direct evidence that ignition begins by ionisation 
of the oxygen of the mixture. E. H. R. 


[Catalytic Action of Colloidal Platinum on the Union of 
Hydrogen and {Oxygen.] ©. Paat and Anton Scuwarz (J. pr. 
Chem., 1916, [ii], 98, 106—118.—Compare A., 1909, ii, 990).— 
The platinum sol used for these experiments was prepared by the 
method previously described for palladium sols (A., 1904, ii, 180), 
using sodium protalbate as a protective colloid. The experiments 
are of two kinds, in one of which the catalyst and the mixed gases 
are brought together in a gas-burette over mercury, whilst in the 
other kind the reaction takes place in a shaking vessel separate 
from the burette. In all experiments the normal mixture 
(2H,:O,) was employed, and the temperature was about 17—21°. 

In experiments of the first kind, the reaction velocity gradually 
fell off, and finally stopped altogether, before complete combina- 
tion had taken place. This was attributed to the poisoning action 
of the mercury on the catalyst. In the other class of experiment 
the velocity was found to diminish as the quantity and concentra- 
tion of platinum was diminished, the quantity used varying from 
0'1 to 0°0001 gram and the concentration from V/23 to WV /5860. 
The relationship between velocity and concentration was, however, 
by no means proportional, whether the experiments were con- 
ducted at rest or with shaking. Compared with platinum sols 
prepared by Bredig’s method, those prepared by this method, using 
a protective colloid, appear to produce a greater acceleration in 
the combination of hydrogen and oxygen. E. H. R. 


Catalytic Action of Colloidal Metals of the Platinum Group. 
XV. Oxidation of Carbon Monoxide in the Presence of 
Colloidal Platinum, Iridium and Osmium. C. Paat (Ber., 1916, 
49, 548—560. Compare Hofmann and Schneider, this vol., ii, 45). 
—The behaviour of hydrosols of platinum, iridium, and osmium, 
prepared according to Paal’s method, towards mixtures of carbon 
monoxide and oxygen has been studied ; in all cases the formation 
of carbon dioxide was observed, whilst, on the other hand, a 
negative result was obtained with platinum-black. 

Wieland (A., 1912, ii, 347) has shown that carbon monoxide is 
oxidised to carbon dioxide by palladium-black in the presence of 
moisture, the reaction occurring in the absence of oxygen, and 
being attributable to the intermediate formation of formic acid. 
The author considers that a similar explanation may possibly hold 
good in the case of platinum, but that with iridium and osmium 
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the result is more probably due to the direct transference of 
oxygen adsorbed by the colloid to the carbon monoxide. 

| With J. Gerum.J|—A mixture of carbon monoxide and oxygen 
remained unchanged in the presence of platinum-black both in the 
presence and in the absence of water. 

Carbon monoxide is slowly oxidised by oxygen in the presence 
of colloidal platinum containing sodium protalbate as protective 
colloid. (The solubility of carbon dioxide in dilute solutions of 
the latter is shown by special experiments to be practically the 
same as in water.) 

[With Ferp. Brenter.|—The formation of carbon dioxide pro- 
ceeds rather more slowly with iridium hydrosol than with platinum 
hydrosol. Analyses of the residual gas disclose a slight deficiency 
of oxygen. Similar results are obtained when the mixed gases are 
shaken with the hydrosol. 

[With Curistran Gors.]—Similar experiments, both with the 
gas burette and with the shaken vessel, have been made with 
osmium hydrosol. In each case slow formation of carbon dioxide 
was observed, and a deficiency of oxygen, probably due to absorp- 
tion of the latter by osmium, noticed in the residual gas. In the 
second experiment, which was conducted in such a manner that the 
oxygen was always present in considerable excess, the oxidation 
was slower and less complete. The velocity of the reaction there- 
fore seems to be more dependent on the concentration of carbon 
monoxide than on that of oxygen. 


Osmium tetrahydroxide hydrosol shows only very feeble catalytic 
activity towards mixtures of carbon monoxide and oxygen. 

As a consequence of the greater surface, the hydrosols obtained 
by Paal’s method have a catalytic activity greater than those 
employed by Hofmann (loc. cit.). H. W. 


Catalysis of Hydrogen Peroxide in a Heterogeneous 
Medium. I. General Considerations; Experiments with 
Mercury. Grorces Lemorne (Compt. rend., 1916, 162, 580—587. 
Compare A., 1912, ii, 747; 1915, ii, 626)—-The author has repeated 
Bredig’s experiments on the decomposition of hydrogen peroxide 
in the presence of mercury (compare A., 1903, ii, 279; 1908, ii, 
383), using stronger solutions of hydrogen peroxide (106 vols. and 
319 vols.). The reactions were carried out in tubes 16 mm. in dia- 
meter, using 6 c.c. of hydrogen peroxide and 3 c.c. of mercury. At 
15° the evolution of gas was very slight, but slowly accelerated, and 
at the end of twelve minutes 43 c.c. of gas had been collected. The 
rhythmic decomposition (compare Bredig, Joc. cit.) then com- 
menced, the liquid slowly warming up to 53°. There was a 
temporary production of an oxide of mercury, which formed a layer 
on the surface of the mercury, at first red and then black. No 
formation of yellow oxide was observed. This oxide is a temporary 
product correlative with the catalysis. Yellow oxide of mercury 
reacts violently with hydrogen peroxide giving mercury and water 
with apparently an intermediate production of the suboxide 


Hg,0. 
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Using different volumes of hydrogen peroxide with the same 
amount of mercury in tubes of the same diameter, the results show 
that the volume of gas evolved in a given time does not increase 
indefinitely with the depth of the layer of hydrogen peroxide. 
Thus the stirring produced by the bubbling of the gas does not 
ensure a complete renewal of the layer of active liquid in contact 
with the mercury. W. G. 


Catalysis of Hydrogen Peroxide in Heterogeneous Medium. 
Il. Experiments with Platinum. Gerorcrs Lemoine (Compt. 
rend., 1916, 162, 657—-663).—A study of the decomposition of 
hydrogen peroxide in the presence of platinum-black and platinum 
moss respectively. In the presence of finely divided platinum the 
decomposition of hydrogen peroxide is regular, the velocity in- 
creasing with the weight of the catalyst and with the state of 
division of each type of catalyst. By extrapolation, comparing 
platinum-black and platinum moss at the same state of division, 
the former is found to have a special catalytic action, much more 
energetic than that of the latter. When the volume of hydrogen 
peroxide in the presence of a given weight of catalyst is increased 
there is an increase in the volume of gas evolved, but this increase 
does not go on indefinitely, the catalysis not being effective at an 
indefinite height above the surface of the metal. W. G. 


Catalytic Hydrogenation of Organic Compounds with Base 
Metals at Room Temperature. C. Kerser (Ber., 1916, 49, 


55—63).—If a reduced metal, such as nickel, is suitably prepared 
it can be applied satisfactorily to hydrogenation processes at the 
ordinary temperature. Thus, although the catalytic activity of 
nickel obtained by reduction with hydrogen at about 450° is 
slight, if the carbonate or other nickel compound is previously 
spread over a suitable supporting material, the product possesses 
marked activity superior to that of metals prepared at low 
temperatures in the absence of a supporting substance. Infusorial 
earth, various finely divided natural hydrated silicates of mag- 
nesium and aluminium, and various forms of charcoal prove useful 
as supporting substances. The hydrogenation can be effected in 
aqueous or aqueous-alcoholic solutions. The absorption of 
hydrogen proceeds more slowly in solutions in alcohol, acetone, 
ether, or ethyl acetate, but the addition of a little water generally 
produces a marked increase in the velocity of the hydrogenation. 
Acetic acid also is a satisfactory solvent, but in chloroform solution 
the combination with hydrogen occurs very slowly (compare 
Schwarz, Inaug. Diss., Erlangen, 1912). 

Curves are given illustrating the relative activity of nickel 
reduced under various conditions and of colloidal palladium pre- 
pared by the method of Kelber and Schwarz (A., 1912, i, 617). 
Nickel reduced at 450° on a supporting substance is actually more 
active than. the colloidal palladium towards the combination of 
hydrogen and oxygen during the earlier stages of the process. 
Nickel prepared by reduction at 310°, although more active than 
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metal obtained in a similar manner at 450°, is much less active 
than nickel produced by reduction at 450° on a supporting sub- 
stance. 

In the hydrogenation of sodium cinnamate in aqueous solution, 
the advantage possessed by the reduced nickel formed on an 
inorganic carrier is not so marked, but even then such nickel pre- 
pared at 450° has almost the same activity as nickel prepared in 
the absence of such a carrier at 310°. 

Other compounds which were submitted to hydrogenation under 
the influence of reduced nickel at the ordinary temperature were 
sodium phenylpropiolate, quinine hydrochloride, diphenyldi- 
acetylene, and the sodium soap derived from cottonseed oil. 

Cobalt can be used instead of nickel for the above reactions, but 
the reduction process then occurs rather more slowly. D. F. T. 


The Atom and the Molecule. Gitsert N. Lewis (J. Amer. 
Chem. Soc., 1916, 38, 762—785).—Chemical substances may be 
conveniently classified under two types, polar and non-polar. The 
non-polar molecule may be considered as one in which the electrons 
belonging to the individual atoms are held by such constraints that 
they do not move far from their normal positions, whilst in the 
polar molecule one or more electrons may pass from one atom to 
another, thus dividing, or tending to divide, the molecule into 
two oppositely charged parts. It is shown that all distinguishing 
properties of the two types are necessary consequences of this 
assumption. To facilitate the discussion of the differences between 
polar and non-polar molecules, the theory of the cubical atom, 
based on the following postulates, is presented. 

(1) In every atom is an essential kernel which remains unaltered 
in all ordinary chemical changes and possesses an excess of positive 
charges corresponding in number with the ordinal number of the 
group in the periodic table to which the element belongs. 

(2) The atom is composed of a kernel and an outer atom or 
shell which, in the case of the neutral atom, contains negative 
electrons equal in number to the excess of positive charges of the 
kernel, but the number of electrons in the shell may vary during 
chemical change between 0 and 8. 

(3) The atom tends to hold an even number of electrons in the 
shell, and especially to hold eight electrons, which are normally 
arranged symmetrically at the eight corners of a cube. 

(4) Two atomic shells are mutually interpenetrable. 

(5) Electrons may ordinarily pass from one position in the outer 
shell to another. Nevertheless, they are held in position by more 
or less rigid constraints, and these positions and the magnitude 
of the constraints are determined by the nature of the atom and 
of such other atoms as are combined with it. 

(6) Electric forces between particles which are very close 
together do not obey the simple law of inverse squares. 

Each of these postulates is fully discussed, and the theory 1s 
then applied to problems of molecular structure. The electron 
theory of valency, based upon the original assumption of Helm- 
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holtz, explains satisfactorily the formation only of compounds 
of the polar type. If, however, we assume, according to postulate 
(4), that an electron may simultaneously form part of the shell of 
two different atoms, the difficulty is overcome and all gradations 
between a completely polar and a completely non-polar molecule 
can be appreciated. Two electrons held in common by two atoms 
correspond with the ordinary single bond, and four electrons so 
held with the double bond. A triple bond between cubical atoms 
is impossible, and it has to be assumed that in the case of the carbon 
atom the eight electrons are attracted in pairs, so that pairs of 
electrons become located at the corners of a tetrahedron. 

The colour of chemical compounds is discussed from the point of 
view of the theory. Coloured substances are those in which the 
electrons are less firmly constrained and are free to vibrate with 
a frequency leading to absorption of visible light. E. H. R. 


Some Physical Properties of Elements and Simple Com- 
pounds. W. Herz (Zeitsch. anorg. Chem., 1915, 94, 1—22),— 
The variation of properties within the separate groups and sub- 
groups of the periodic system is considered and illustrated by 
tables. The simpler compounds of several of the groups are also 
included. General conclusions are not reached. C. H. D. 


The Atomic Theory. V. The Doctrine of Corresponding 
States and the Calculation of the Volume at the Absolute 
Zero from the Liquid Condition. Ruicnarp Lorenz (Zeitsch. 
anorg. Chem., 1916, 94, 240—-254).—A review of the data gives as 
the probable ratio of the critical volume to the volume at the 
absolute zero the value 3°75, the value given by van der Waals’s 
equation being 3, whilst that assumed by D. Berthelot is 4. The 
ratio of the boiling point to the critical temperature is 0°64, this 
being a mean value which is very closely approached. The ratio 
of the critical volume to the volume at the boiling point is 1°41. 
The ratio of the melting point to the critical temperature is 0°45, 
and of the melting point to the boiling point 0°64, this value being, 
however, departed from widely in many instances. The ratio of 
the volumes at the boiling and melting points respectively is 1°17. 
It is shown that the use of these formule enables the volume at 
the absolute zero to be calculated when the volume at any one 
temperature is known, together with the boiling point or the melt- 
ing point. An “ideal” physicochemical substance is one which 
obeys strictly the law of corresponding states. C. H. D. 


The Atomic Theory. VI. The Calculation of the Space 
Occupied by Molecules in Close Packing, with Remarks on 
the Known Methods. Ricuarp Lorenz (Zeitsch. anorg. Chem., 
1916, 94, 255—264. Compare preceding abstract)—The volume 
of the molecules at the absolute zero is, according to van der 
Waals’s equation, one-twelfth of the critical volume, or one- 
sixteenth according to D. Berthelot. Consideration of the different 
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modes of close packing shows that the ratio of the total volume 
occupied by the molecules at the absolute zero to their true volume 
lies between the limits 1°35 and 4. C. H. D. 


The Atomic Theory. VII. Space-Filling and Mobility of 
Organic Ions. Ricuarp Lorenz and I. Posen (Zeitsch. anorg. 
Chem., 1916, 94, 265—287).—An examination of the mobilities of 
122 organic ions shows that the values of the mobilities lie, with 
few exceptions, between two limits, calculated from the space 
occupied by molecules (extended to ions) as described in the pre- 
ceding abstracts. Bi- and multi-valent anions form exceptions to 
the rule. The mean value corresponds very closely with that derived 
by Reinganum (A., 1900, ii, 135) from the equation of state. The 
hydration of an ion by a closed layer of water molecules only one 
molecule thick would reduce the mobility below that actually 
observed. Ionic volume has to be taken into account in any com- 
parison between ionic mobility and chemical constitution. 


i a 


Gas Preesure Regulator. J. R. Powerit (J. Ind. Eng. Chem., 
1916, 8, 367—-368).—The apparatus consists of a bell floating in 
an oil reservoir; these two parts may be made by cutting off the 
bottoms of two bottles of different sizes. A glass tube from the 
top of the bell extends into an inclined test-tube containing a 
small quantity of mercury, the tube passing through a short 
rubber stopper in the mouth of the test-tube. The tube ends in 
a Y-tube, the two short branches of which are just above the surface 
of the mercury. The gas enters the test-tube through a second 
tube passing through the stopper, passes into the bell, and is con- 
ducted from the latter to the burner in the usual way. As the 
pressure increases in the bell, this rises slightly, thus moving the 
tube leading into the test-tube, causing the Y-tube to be immersed 
in the mercury and cutting off the gas supply. When the pressure 
decreases the bell falls, the Y-tube is raised, and the gas passes as 
before. w.F.6 


Inorganic Chemistry. 


Water in its Different States. III. Molecular Weight of 
Water in Solution in Certain Anhydrides and in Solutions in 
General. Giuseppe Oppo (Gazzetta, 1916, 46, i, 172—187. Com- 
pare A., 1915, ii, 520, 683).—Solvents in which the molecular 
weight of water has been determined by different investigators 
may be divided into the following groups: (1) Ammonia bases: 
p-toluidine, urethane, acetamide, dimethylaniline, and cyanamide, 
which combine with water, giving hydrates, NHRR'R®OH. As 
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will be shown later, the initial molecule of water is the dimeride 
or dihydrol, H,O,, and in solution in these compounds water will 
have the simple molecular weight 18 if it is all used to form these 
hydrates, whereas the molecular weight will be greater and approxi- 
mate to 36 as the proportion of unaltered dihydrol molecules 
increases. (2) Oxonium bases: methyl oxalate, methyl succinate, 
veratrole, ethylene oxide, and to some extent urethane. These 
tend to form the corresponding oxonium hydroxides, H-ORR!-OH. 
(3) The acids: acetic, formic, hydrocyanic, sulphuric, chloroacetic, 
and phenol. With these water forms, partly or wholly, additive 
compounds, such as CR(OH), and SO(OH),, or oxonium salts, such 
as NiC-OH, and Ph-O-OH;. The compounds which tend to 
originate with these three groups are unstable, and their forma- 
tion is to be attributed to the preponderating mass action exercised 
by the solvent; with the exception of a few members, they baffle 
attempts to isolate them in the free state. (4) Neutral com- 
pounds: s-dicyanoethane, bromoform, s-dibromoethane, and _nitro- 
benzene. These solvents appear to be the least suitable for deter- 
mining the molecular weight of water, since the first three undergo 
hydrolysis, and nitrobenzene probably acts as an anhydride and 
combines with water to form the acid, O:-NPh(OH),. 

In view of the difficulty of finding a solvent with which such 
latent reactions can be avoided, the author makes use of those with 
which water evidently reacts, namely, anhydrides; phosphoryl 
chloride and nitrogen peroxide are chosen, since in reacting they 
form a large number of cryoscopically active particles, the com- 
mencement of the reaction being consequently marked by pro- 
nounced and abnormal depression of the freezing point. In 
phosphoryl chloride the molecular weight of water has been deter- 
mined eryoscopically prior to or immediately after the beginning 
of the reaction between solvent and solute; concordant values close 
to 36 are obtained. In nitrogen peroxide, with small concentra- 
tions of water, numbers almost coincident with 36 are also 
obtained. 

The values of the molecular weight of water determined cryo- 
scopically in other solvents by previous investigators have been 
recalculated by the method of differences, any abnormality of the 
initial readings being thus prevented from affecting the later ones 
of a series. The results thus obtained are: with phenol, 21°2; 
with ptoluidine, 33°4—38°8; with chloroacetic acid, 21:1—29°1; 
with cyanamide, 26°1—33°0; with acetic acid, 22°3—39°9. 

=. a. 


Water in its Different States. IV. Monomeric Water and 
the Possibility of Existence of Monomeric Life Different from 
Actual Dimeric Life. Giuseppe Oppo (Gazzetta, 1916, 46, i, 
188—200).—From the melting and boiling points of the hydrides 
of the non-metals of the types MH,, MH;, MH,, and MH, by pro- 
cesses of interpolation and extrapolation, the author has deduced 
the melting and boiling points of the monomerides of some of 
these hydrides which ordinarily exist in dimeric forms. In this 
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way the freezing point of monomeric water is found to be approxi- 
mately —130° and the boiling point —100°. Various points sug- 
gested by this result are discussed. a. Be PB. 


Displacement of Acids by Hydrogen Peroxide. Joacuim 
SperBER (Chem. Zentr., 1916, i, 453—454; from Schweiz. A poth. 
Zeit., 1915, 58, 717—720).—If copper foil is brought into contact 
with hydrogen peroxide solutions of nitrates or sulphates of the 
alkali or alkaline earth metals, oxygen is evolved after some time 
and brown cupric hydroxide separates out. The reactions involved 
are represented by the equations Na,SO,+H,O,=Na,0,+ H,S80,, 
Na,O, + 2H,O = 2Na0H + H,0,, Cu + H,SO, + H,O, = CuSO, + 
2H,O, CuSO,+ 2NaOH=Na,SO,+Cu(OH),. If a crystal or a 
saturated solution of copper nitrate is added to hydrogen peroxide, 
oxygen is evolved and brown cupric hydroxide precipitated. This 
.change does not occur, however, if the hydrogen peroxide is added 
to the crystalline salt or the saturated solution. With copper 
sulphate, the hydroxide is precipitated independently of the 
method of mixing. 

The action of hydrogen peroxide on green cupric hydroxide leads 
to the formation of yellow copper peroxide (CuO,) or brown cupric 
hydroxide. H. M. D. 


The Absolute Density of Hydrogen Bromide Gas. E. Motes 
(Compt. rend., 1916, 162, 686—688).—Hydrogen bromide was pre- 
pared (1) by the action of water on phosphorus tribromide, (2) by 


the action of bromine on hydrogen sulphide, and carefully purified 
in each case. The density was determined by weighing glass bulbs 
of known volume filled with the gas at known pressure and at 0°. 
The mean of twenty-four determinations gave the value 3°6444 
grams as the weight of a normal litre of hydrogen bromide. 


. 48e W. G. 


A Crystalline Modification of Sulphur Occurring in Sphero- 
lites with Helicoidal Winding. Paut Gauserr (Compt. rend., 
1916, 162, 554—556)—Sulphur crystallising by solidification 
from a molten mass may occur in four different crystalline forms, 
according to the temperature to which it has been heated, the 
temperature of crystallisation, and the velocity of cooling (com- 
pare Brauns, Jahrb. Min., 1899—1900, 13, 29; Gaubert, Bull. Soc. 
franc. Min., 1905, 28, 157). If the sulphur is heated at above 
160° and cooled suddenly, a modification is obtained which, con- 
trary to the y-form produced at the same time, is very slightly 
birefractive and is blue by diffused light. The blue colour is due 
to the fibrosity of the spherolites. Amongst these spherolites are 
some formed by very slender fibres having a spiral winding. They 
exhibit numerous varieties, but it is possible to obtain perfect 
spherolites the crystalline particles of which are wound round the 
mean index m». The fibres rarely show more than three turns in 
the winding, the distance between the coils varying from one 
spherolite to another, and generally not exceeding 0°2 mm. 


W. G. 
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Hydrazine and its Inorganic Derivatives. III. The 
Sulphates of Hydrazine, with Special Reference to their 
Double Salts. Fritz Sommer and Kurt Weise (Zeitsch. anorg. 
Chem., 1916, 94, 51—91. Compare A., 1914, ii, 266).—Hydrazine 
usually reacts with acids as a mono-acid base, forming salts which 
are quite similar in constitution to those of ammonium. Only 
those salts of hydrazine which contain a single molecule of acid 
form double salts. On the other hand, complex compounds, in 
which the hydrazine is attached by subsidiary valencies, always 
contain the base as a diamine. 

Hydrazine sulphate is an exception to the above rule, the in- 
soluble sulphate of the diamine being the more stable. The 
dihydrazinium sulphate is best prepared by stirring a hot solution 
of the ordinary sulphate with an excess of barium carbonate, the 
reaction being 2N,H,SO,+BaCO,=(N.H;).SO,+ BaSO,+ H,O + 
CO,. The solution becomes alkaline, and is then made faintly 
acid with sulphuric acid and filtered. The filtrate is evaporated 
and cooled in ice, when a crystalline powder having the composi- 
tion (N,H;),SO,,H,O separates, and may be recrystallised from 
water, when it forms large, transparent, doubly-refracting tables. 
It is much more soluble in water than ammonium sulphate. The 
solubility curve consists of two branches, intersecting at the transi- 
tion point between the monohydrate and anhydrous salt, the 
temperature of which is found by thermal and dilatometric 
methods to be 47°3°. The anhydrous salt forms long, colourless 
prisms, m. p. 118°9° (corr.). 

The following double salts of dihydrazinium sulphate are 
described: Li,SO,,(N,H;),SO,, large, transparent prisms; 
MgS0,,(N.H;).80,,4H,O; CaSO,,(N.H;),SO,, decomposed by 
water; hydrazinium alum, (N,H;)AI(SO,)., crystallising in octa- 
hedra and more readily soluble than ammonium alum; and 
hydrazinium chromium alum, (N,H;)Cr(SO,)., small, dark violet 
octahedra. Double sulphates are not formed with sodium, 
potassium, or ammonium. 

Whilst these salts closely resemble those of ammonium, the 
double salts with nickel, copper, zinc, and other bivalent metals 
are of a quite different type (Curtius and Schrader, A., 1895, ii, 

NH,"NA3. 69 
10). They probably have the constitution oo M" <go!'- 

NH,NH, 4 
Attempts to determine the constitution experimentally fail, owing 
to the very slight solubility of the salts and the readiness with 
which they are decomposed by contact with platinum, which makes 
determinations of the conductivity impracticable. 

When hydrazine sulphate is added to a solution of nickel 
sulphate, a reddish-violet precipitate of the trihydrazinate is first 
obtained, but this dissolves to a blue solution, from which blue 
crystals of a salt, NiSO,,N,H,,3H,O, separate after a day. This 
salt is insoluble and is stable in air, but is decomposed by heating 
with water. 

The solubility of monohydrazinium sulphate between 20° and 
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80° has also been determined. Cryoscopic measurements show 
that it dissociates in solution into three ions. The effect of acids 
on the solubility has also been determined. It does not yield 
double salts with other metallic sulphates under ordinary con- 
ditions, being largely hydrolysed into dihydrazinium sulphate and 
sulphuric acid. It dissolves in concentrated sulphuric acid and 
deposits colourless crystals of NoH,SO,,H,SO,. A definite double 
salt is obtained by adding the solid sulphate to a hot, concen- 
trated solution of ammonium sulphate in large excess. Colourless 
crystals, stable in air but decomposed by water, are obtained 
having the composition N,H,SO,(NH,).SO,. This is the first 
known double salt of monohydrazinium sulphate. C. H. D. 


Mechanism of the Azoimide Synthesis from Hydrazine and 

Nitrous Acid. Fritz Sommer and Hernricn Pincas (Ber., 1916, 
49, 259--277).—Judging by the many different interpretations of 
the reaction between hydrazine and nitrous acid, these substances 
are capable of giving manifold and apparently unconnected pro- 
ducts. Thus, Angeli (1893) gave N,H,+HNO,=N,H+H,0, 
Dennstidt and Géhlichs (1897) gave 3N,H, + 6HNO, = 2N,H + 
2N,0+0,+N,+8H,O; de Girard and de Saporta (1904) wrote 
N.H, + 2HNO, = N, + 2NOH + 2H,0; Frankes (1905) wrote 
N.H, + HNO,=NH,+N,0+H,0, and Dey and Sen (1912) gave 
2N,H, + 3HNO, =N, + 2N,0+ NH, +4H,O. It is now shown that 
the relationships are by no means so involved if the reaction in 
neutral solutions is clearly differentiated from that in an acid 
solution. 

The reactions in neutral solutions have already been examined 
(A., 1913, ii, 952), and were shown to be referable to the decom- 
position of undissociated molecules of hydrazine mono- and di- 
nitrites, thus, N,H;NO,=NH,+N,0+H,O and N,H,(NO,).= 
NO + H,O + NH,NO,(=N,+2H,0), reactions which are greatly 
promoted by the presence of nitrous acid. An addition of a free 
mineral acid would therefore be expected to operate against these 
reactions by diminishing the concentration of undissociated 
hydrazine nitrites. The decomposition of V-solutions of hydrazine 
nitrite in the presence of hydrochloric, nitric, and acetic acids of 
various concentrations at 0° was therefore investigated. It was 
found that all the nitrous acid disappeared, but not an equivalent 
amount of hydrazine (as in neutral solutions), and that less 
ammonia was produced the higher the H-ion concentration. That 
is, the above decomposition does indeed fall with increasing H-ion 
concentration. The new reaction, causing the disappearance of 
nitrous acid, was recognised by the odour of azoimide, thus, 
NH, + HNO,=N,H + H,0. 

It is also known that azoimide reacts with nitrous acid accord- 
ing to the scheme N,H+HNO,=N.+N,0+H,0 (Thiele, 1908), 
and the question therefore arises, Can this reaction compete with 
the above reaction between hydrazine and nitrous acid, that is, 
does it play a part in Curtius’s synthesis of azoimide? Mixtures 
of hydrazine monosulphate, sodium azide, and sodium nitrite were 
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treated with hydrochloric, nitric, and acetic acids in order to find 
how the nitrous acid was divided between the hydrazine and azo- 
imide. Allowing for the azoimide which is naturally produced 
from the hydrazine (according to the equation at the end of the 
last paragraph), it is recognised that Thiele’s reaction proceeds 
with greater velocity than Curtius’s, and that increasing the acid 
concentration promotes Thiele’s reaction. This was confirmed by 
experiments in phosphoric acid, which allows of using higher con- 
centrations (sulphuric acid does not dissolve hydrazine sulphate 
sufficiently). It is definitely established, therefore, that three 
simple reactions will explain the decomposition of hydrazine by 
nitrous acid: (1) N,H,+HNO,=NH;+N,0+H,0, which is 
practically nullified in high H-ion concentrations in favour of 
(Il) N,H,+HNO,=N;,H+2H,0, and the secondary reaction 
(111) N,5H+ HNO,=N,+ N,O0+H,0, which is promoted by increas- 
ing the acid concentration. 

As an outcome of these considerations, rules may be laid down 
for the improvement of the yield of azoimide. The H-ion con- 
centration must be high and the hydrazine concentration low in 
order to avoid reaction I, yet the concentration of acid must not 
be too high, and it would be advisable to have an excess of 
hydrazine (leaving some unattacked) to help by its mass against 
reaction III. An experiment is described in which a yield of 
76°3% of azoimide (calculated on the hydrazine affected) was 
obtained. 

The inner mechanism of reactions I and II is also discussed. 
Reasons are advanced for supposing that nitrosohydrazine is the 
first product, thus, NH,*NH,+0O°:N-OH=NH,°N:N-OH + H.O. 
This is supposed, on good evidence, to exist in two forms, the 
nitroxyl form, as written, and as the true nitroso-form, 


HN<hy- In strongly dissociated acids the latter form pre- 


ponderates, leading by a simple condensation to azoimide, whereas 
the other form would break down into ammonia and nitrous oxide. 
In a weak acid, like acetic acid, an equilibrium might exist, leading 
to both reactions I and II, as the analytical experiments com- 
pletely demonstrated. This view is therefore strongly in favour of 
the old ring formulation for azoimide. J.C. W. 


Blackening of Yellow Phosphorus. WiLtiam Norman Rak 
(J. Amer. Chem. Soc., 1916, 38, 887—-888).—The slight blacken- 
ing of some sticks of yellow phosphorus kept under water in stone 
or glass bottles was traced to the formation of copper phosphide. 
The water probably contained minute traces of copper salts derived 
either from the water-taps or from the copper tongs with which 
the sticks had been handled. E. H. R. 


The System Phosphorus from the Point of View of the 
Theory of Allotropy. A. Smits and S. C. Boxnorsr (Zeitsch. 
physikal. Chem., 1916, 91, 249—312. Compare A., 1915, ii, 164). 
—The vapour-pressure curves of molten white and violet phos- 
phorus have been determined, and from the results it is shown 
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that although these two curves do not join, owing to the impossi- 
bility of making pressure measurements between the temperatures 
360° and 550° on account of the very great velocity of transforma- 
‘ tion, yet they belong to one and the same vapour-pressure curve. 
From this it follows that liquid white phosphorus may be termed 
supercooled liquid violet phosphorus. A vapour-pressure formula 
is deduced which represents the experimental results with 
sufficient accuracy. The value 16°35 Cal. is found for the value 
of Q,,, and this quantity is a weak temperature function. 
Making use of the critical temperature of liquid phosphorus, 695°, 
as found by Wahl, it is shown that the critical pressure is 82°2 
atms. From the critical data the size of the phosphorus molecule 
is shown to be P,.s3 at the critical point. The vapour-pressure 
curve of violet phosphorus is determined and shown to be stable 
over its whole length. In this connexion it is shown that, when 
the violet phosphorus has not been completely freed from white 
phosphorus by extraction with carbon disulphide, the vapour 
pressure is always too high. Above 450° the last traces of white 
phosphorus are transformed with measurable velocity into violet 
phosphorus, and the vapour pressure sinks to the value appropriate 
for the violet phosphorus. It is shown that extraction with carbon 
disulphide is insufficient for the preparation of specimens of violet 
phosphorus of similar vapour pressure. The higher the tempera- 
ture of formation and the longer the heating is continued the 
more nearly has the material approached the internal equilibrium 
and the lower is the vapour pressure. A temperature of 550° is 
sufficiently high to cause this equilibrium to be reached in a few 
hours. This points to the fact that violet phosphorus possesses 
no transition point and that there is no reason for regarding red 
phosphorus as a metastable modification. This substance never 
exists in internal equilibrium and is not a homogeneous substance. 
To the substance, previously known as red phosphorus, the authors 
have applied the term “red-coloured phosphorus,” and character- 
ised it as a mixture of mixed crystals of varying composition. 
The only stable solid modification of phosphorus is violet phos- 
phorus (the metallic phosphorus of Hittorf), and the colour of this 
depends on the size of the particles, as is shown by the fact that, 
using the same method of preparation, red specimens and violet 
specimens are obtained which have the same vapour pressure and 
specific gravity. Graphically it has been shown that the triple 
point of violet phosphorus lies at 589°5° and 43°1 atms. An exact 
experimental determination gives 589°5° as the temperature of the 
triple point. The vapour-pressure curve corresponds with the 
Clapeyron formula, from which it follows that the heat of sublima- 
tion is not a function of the temperature. The heat of sublima- 
tion, Qs, has the very high value 25°839 Cal. This value is 
in complete accord with the theory of allotropy, since the vaporisa- 
tion of violet phosphorus must be accompanied by a strong chemical 
reaction. The heat of fusion, Q,,, is 15°618 Cal., which also 
indicates, as is demanded by the theory, that melting is accom- 
panied by a considerable chemical change. A particular con- 
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firmation of the theory of allotropy is furnished by the fact that 
when violet phosphorus is rapidly and partly vaporised in a vacuum 
at a temperature where the internal equilibrium is only slowly 
set up, a substance of abnormally low vapour pressure is obtained. 
This experiment proves that the more volatile component has been 
expelled at a temperature at which it can only slowly be re-formed. 
The vapour pressure of this substance increases continuously at 
constant temperature, and after the addition of 0°1% of iodine 
and heating at 410° the internal equilibrium is again set up and 
the vapour pressure becomes normal. The 7'z diagram is con- 
structed on a binary conception of the pseudo-system, and it is 
shown that although the pseudo-system is doubtless very compli- 
cated, yet the majority of the phenomena can be simply and ration- 
ally represented on this basis. J. F. S. 


Nomenclature of Compounds of Silicon and Boron. ALFRED 
Srock (Ber., 1916, 49, 108—111).—The suggestion is made that 
the term “silanes’’ be accepted generally for the saturated com- 
pounds of silicon and hydrogen, the various members being dis- 
tinguished thus: SiH,, monosilane; Si,H,, disilane; Si,Hg, tri- 
silane; Si,H,o, tetrasilane, etc. The names of other silicon com- 
pounds should be derived from these in the usual rational manner 
of organic nomenclature; thus, Si,H,, Si,H,, SiHCl,, SiH,(OH),., 
and HSiO,H would be termed respectively disilene, disiline, tri- 
chlorosilane, silanediol, and silanic acid; SigCl, would be described 
as octachlorotrisilane or perchlorotrisilane, whilst the radicles 
‘SiH,, *Si,H;, and -Si,H,; would be respectively designated silyl, 
disilyl, and disilenyl. The term “ silicyl” would be restricted to 
the grouping -SiO. 

In compounds containing carbon and silicon the analogy with 
the corresponding carbon compounds can be indicated by the use 
of the term “silico-”’; thus, SiH,-CH,Me could be termed mono- 
silicopropane, but the description ethylsilane or silylethane is pre- 
ferable. 

The shortcomings of the present disorganised system of nomen- 
clature for silicon compounds are indicated, and the application of 
the terminology of organic chemistry to silicon compounds of un- 
known constitution is deprecated. Indeed, it is suggested that in 
the case of some of the more complex silicon compounds, such as 
OH:Si(O-SiOPh,),, the formula provides as satisfactory a descrip- 
tion as any name can do, and the latter may be dispensed with, at 
any rate for the present. 

Similar suggestions are made for boron compounds; BH, (un- 
known) and B,H, would be described as borane and diborane. 
_The terms boryl, boranol, etc., would follow in the same way; the 
radical -BO would be termed boroyl. D. ¥. TF. 


Silicon Hydrides. I. The Silicon Hydrides Resulting from 
Magnesium Silicide and-Acids. Atrrep Stock and Cari 
Somreskr (Ber., 1916, 49, 111—157).—After reviewing briefly the 
earlier literature on the hydrides of silicon, the authors come to 
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small amount of helium is adsorbed by charcoal at the temperature 
of liquid air, the amount adsorbed being apparently independent 
of the volume of helium introduced into the apparatus. W. G. 


An Apparatus for Studying the Dissociation of Carbonate 
Rocks. G. A. Bore (J. Amer. Ceram. Soc., 1919, 2, 410—417). 
—The dissociation of carbonate rocks may be studied by heating 
0°1 gram of the sample in a modification of Victor Meyer’s vapour 
density apparatus, consisting of a small platinum bucket which fits 
over the lower end of the porcelain sheath of a thermocouple and 
is held in place by a small porcelain wedge. The thermocouple is 
then placed in a tube of fused silica, 25 cm. long and 1°25 cm. in 
diameter, provided with a side-tube leading to a pneumatic trough 
and gas burette. The top of the silica tube is closed with a 
ground-glass stopper, into which are fused the wires of the thermo- 
couple. The stopper also contains a glass tube carrying a stop- 
cock. The lower part of the silica tube is surrounded by an 
electric furnace. The temperature of the sample is raised to about 
450°, with the stopcock open to expel any moisture. The stop- 
cock is then closed, the temperature raised steadily, and the volume 
of gas evolved is measured at regular intervals of time until the 
dissociation is complete. The gas is examined for carbon monoxide, 
and, if this is found, a fresh portion of the sample is treated for 
removal of organic matter, and a fresh determination of the dis- 
sociation temperature is then made. It is necessary to make a 
blank test in order to ascertain the expansion of the air in the 
apparatus at various temperatures and to correct the volume of 
gas accordingly. The same apparatus may be used for determin- 
ing the temperature at which the dissociation pressure is just 
above that of the atmosphere by maintaining it at the highest 
temperature at which gas is evolved. In determining the rate of 
dissociation, 0-5 gram of the sample is placed in a small platinum 
bucket in the neck of the apparatus, the silica tube is heated to 
about 50° above the temperature at which the determination is to 
be made, the temperature allowed to fall slowly to the desired 
temperature and maintained constant for about fifteen minutes. 
The bucket is then released and allowed to fall to the bottom 
of the tube, and the gas evolved is measured after a definite 
interval of time. A series of determinations is made at increas- 
ingly higher temperatures, and the results are plotted. The 
apparatus may also be used to determine the carbon dioxide 
associated with lime and magnesia respectively in limestone and 
dolomite by raising the temperature to 750° while the sample is 
in the neck of the tube, then releasing the bucket, raising the 
temperature to 900°, and measuring the gas evolved at each 
temperature. The apparatus is simple, easy to use, rapid, and 
accurate. Organic matter, occluded gases, and moisture may be 
driven off by manipulating the stopcock immediately before making 
a determination. A. B. 8. 


GENERAL AND PHYSICAL CHEMISTRY. ii, 321 


Piezo-chemical Studies. XV. Experimental Proof of 
Braun's Law. Ervyest Conen and A. L. Iu. Mogsveip (Zettsch, 
physikal, Chem., 1919, 93, 385—515. Compare A., 1917, ii, 566). 
—With the object of ascertaining experimentally the extent to 
which Braun’s law is true, the authors have determined (i) the 
temperature-coefficient of the solubility of m-dinitrobenzene in 
ethyl acetate, (ii) the pressure-coefficient of the solubility, (iii) the 
fictitious volume change, and (iv) the fictitious heat of solution of 
the same pair of substances (see A., 1918, ii, 297). These values 
when obtained were substituted in the expression 

(da/dm),:(dvjdT), = —LAV/Q, 
and the value of % obtained and compared with the experiment- 
ally determined value of Y. In the expression above, (dz/d7), 
is the pressure-coefficient of the solubility at constant temperature, 
(dx/dT), the temperature-coefficient of the solubility at constant 
pressure, AV the fictitious volume change, that is, the volume 
change when a fixed amount of substance dissolves in an infinitely 
large volume of solvent at the temperature 7', and Q the fictitious 
heat of solution. The value of @ found by this equation is 
21:07+0°10 gram cal./gram, whereas the experimental value of @ is 
21°02+0°02 gram cal./gram. From these figures, it is concluded 
the Braun law holds within the limits of experimental error. The 
solubility of m-dinitrobenzene in 100 grams of ethyl acetate is 
found to be 21°80 grams at 0°02°, 23°35 at 2°48°, 24°92 at 5-00°, 
26°62 at 7°50°, 28°55 at 10°00°, 30°66 at 12°50°, 32°95 at 15-00°, 
35°45 at 17°50°, 38°20 at 20°00°, 41°20 at 22-50°, 44°60 at 25°00°, 
48°38 at 27°50°, 52°53 at 30°00°, 57°24 at 32°50°, and 62°32 at 
35°00°. Calculating from these figures, the temperature-coefficient 
at 30°00° is found to be 0°5653+0-0007 gram mols. per 100 mols. 
of solution per degree, or 0°755+0°001 gram per 100 grams of solu- 
tion per degree. An apparatus is described whereby the solubility 
under various pressures may be determined. Using this apparatus, 
the solubility of m-dinitrobenzene in ethyl acetate is determined at 
30° under pressures 0, 100, 220, 300, 380, and 480 atmospheres, and 
from the results the pressure-coefficient of the solubility calculated 
to (dx/dr),-1 = —0°00867+0-00003 mol. %/per atm., or, if 
c=weight %, (dc/dr),-; = —0°01161+0-00005 weight %/per atm. 
The specific volume of various solutions of m-dinitrobenzene in 
ethyl acetate has been determined at temperatures between 20°00° 
and 30°00° by means of an Ostwald-Sprengel pyknometer, and also 
by a dilatometric method. From the results, it is shown that 
v,-=0°96978, that is, the specific volume of a solution saturated at 
80:00° and 1 atm. pressure. The specific volume of solid 
m-dinitrobenzene at 30-00° was determined by a dilatometric 
method, using water as the liquid, and the value 0°63872 found. 
From the data thus accumulated, the fictitious volume change is 
calculated, and the values 0°0442+0°0001 c.c./gram and 
7°392+015 c.c./mol. obtained. A long description of the method 
of experimentally obtaining the fictitious heat of solution is given, 
and from-the experiments the value 21°02+0°025 gram cal./per 
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gram, or 3534+5 gram cal./per mol., obtained. The paper ends 
with a long and detailed criticism of a paper on the same subject 
by H. F. Sill (A., 1917, ii, 75). J. F. 8. 


Liquid Crystals and Anisotropic Liquids. D. Voriinper 
(Zeitsch. physikal, Chem., 1919, 93, 516—520).—Polemical against 
Baur (Jahrb. Chem., 1916, 25, 362), Bose (A., 1907, ii, 443; 1908, 
ii, 1017), Nernst (Lehrb. theoret. Chem.), and Herz (Moderne 
Probleme allgem. Chem.). The author protests against the views 
put forward by the authors named, that liquid crystals are hetero- 
geneous substances consisting of a disperse phase anc a dispersion 
medium. s J. F. 8. 


Orientation of Anisotropic Liquids on Contact with 
Crystals. II. F. Granpsean (Bull. Soc. frang. Min., 1917, 
40, 69—105; from Chem. Zentr., 1919, i, 498—499. Compare 
A., 1917, ii, 451).—The author describes the behaviour of the 
same crystals which were previously used with five new anisotropic 
liquids, p-azoxyanisolephenetole, dibenzylidenebenzidine, p-ditolyl- 
idenebenzidine, methoxycinnamic acid, and p-anisylideneaminoazo- 
toluene. Orientation occurs in ninety cases out of a hundred, and 
hence is a general property. The crystal surface causes a peculiar 
field of force, the nature of which is not explained. It orientates 
anisotropic liquids in such a manner that their axes can assume one 
or more definite positions, which are termed equilibrium or field 
directions. One of these is perpendicular to the face of the crystal. 
If the latter corresponds with a net plane of high density, there is 
generally one or more of these directions parallel to the face. 
With respect to behaviour on change of temperature, three types 
are to be considered, in which (i) the orientation is not greatly 
altered, (ii) a well-defined orientation suddenly passes into a second 
arrangement, and (iii) the orientation changes gradually with 
changing temperature. H. W. 


Periodic Precipitation. (Miss) A. W. Foster (Trans. Roy. 
Soc. Canada, 1918, [iii], 12, III, 55—57).—The addition of one 
drop of a 1% solution of silver nitrate to a thin sheet of gelatin 
impregnated with potassium chromate produced precipitation in the 
form of Leisegang’s rings. When a colloidal copper solution was 
used instead of water for making the gelatin plate, the precipitate 
was not in the form of rings, but as microscopic quantities scattered 
over the plate. Similar experiments were performed, agar being 
used instead of gelatin, and it was found that in this case the 
presence of the positively charged copper particles did not change 
the character of the precipitate. W. G. 


Rhythmic Solidification. D. Vortinper and Itse Ernst 
(Zeitsch. physikal, Chem., 1919, 98, 521—526).—Solutions on 
evaporation in many cases deposit crystals in a rhythmic manner. 
This phenomenon is particularly well observed in the crystallisation 
of an aqueous solution of 5-nitrophenyl-2-glycine-1-carboxylic acid ; 
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this substance crystallises in open vessels in a series of rings, the 
formation of which is connected with the surface tension and the 
adhesion of the solution on the vessel walls, and is also due to the 
fact that after the deposition of the first crystals the solution is 
drawn by capillary attraction to the crystals. As the evaporation 
proceeds, the surface tension of the solution overpowers the 
adhesion and capillary attraction, so that the solution withdraws 
itself spasmodically from the edges of the dish. In the case of 
molten substances, the authors have found very few substances 
which solidify rhythmically, but this phenomenon is well shown by 
the ethyl ester of p-ethoxybenzylideneaminophenylpropionic acid. 
This substance, which was prepared by the method described by 
Beilstein and Kuhlberg (Annalen, 1872, 168, 162), melts at 59° 
to an amorphous liquid; on supercooling the molten substance to 
34°, it forms liquid crystals. The rhythmic solidification occurs 
when either of the liquid forms passes into the crystalline solid, and 
takes place as follows: When a few drops of the molten substance 
are placed on a clean glass plate, a small, round, crystalline mass 
first forms; this exerts a capillary attraction on the surrounding 
liquid, and the liquid rises in the crystal mass and solidifies on top 
of it, and also on the sides, whilst the level of the liquid falls. 
Then a period of no growth of the crystal height sets in, because 
the adhesion of the liquid to the glass plate has overpowered the 
capillary attraction, but at the same time the crystal mass begins 
to grow rapidly from the sides until a quantity of liquid is held 
in the crystal network, when the side growth ceases and the vertical 
growth recommences. These three processes then repeat themselves 
in the same order. Photomicrographs illustrating the crystallisa- 
tion in this case are appended to the paper. J. F. S. 


New Method of Weighing Colloidal Particles. E. F. 
Burton (Proc. Roy. Soc., 1919, [A], 95, 480—483).—A_ pre- 
liminary paper in which it is shown that by superimposing on a 
colloidal particle the motion produced by an electrical field on 
that produced by gravitation, colloidal solutions which possess 
particles too small to settle under the influence of gravity alone 
may be made to settle. The experimental procedure consists in 
superimposing on a colloidal solution contained in a migration tube 
a small column of conductivity water of the same specific con- 
ductivity as the colloidal solution. The position of the interface 
between the two liquids is noted, and a current of 7.M.F. ca. 100 
volts is passed for ten minutes, reversed, and again passed for ten 
minutes. The position of the interface is noted at the moment of 
reversal and at the end of the experiment. In the first period of 
ten minutes, the motion of the particles is due to a force Xe+mg 
and in the second ten minutes to Ye—mg. From these values, the 
equation a?=9/2.nv/(p—p!')g is deduced, in which a is the radius 
of the particle, v the velocity under the influence of gravitation, 
p and p! the densities of the particle and medium respectively, 
n the viscosity of the solution, and g the gravitational force. By 
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this method, colloidal particles of silver were found to have a 
radius 2-2x10-5 cm., whereas 1:7x 10-5 was obtained by the 
counting method. The velocity v was 8°3x 10-5 cm. per sec. 


J. F. S. 


Colours of Colloids. V. Metallic and Vitreous Lustre. 
Witper D. Bancrort (/. Physical Chem., 1919, 23, 289—347). 
A continuance of the discussion on colour phenomena dealt with 
in previous papers (A., 1918, ii, 102; this vol., ii, 187, 275). In 
the present paper, metallic and vitreous lustre as it affects colour 
is discussed in connexion with minerals, feathers, and beetles. 


J. F. 8. 


Emulsification of Water and of Ammonium Chloride 
Solutions by Means of Lamp Black. Witiiam C. Moore 
(J. Amer. Chem. Soc., 1919, 41, 940—946).—Weighed quantities 
of lamp black, both the commercial article and that previously 
extracted with benzene, were stirred for measured times with 
petroleum (D 0°8149) and water or solutions of ammonium 
chloride of known concentration. The emulsions thus obtained, in 
which petroleum was the continuous phase, were examined under 
a micrometer microscope, and the diameter of the aqueous drops 
measured. The experiments show that various samples of lamp 
black have widely differing emulsifying properties. With a large 
quantity of lamp black, smaller emulsified drops of water are 
obtained in petroleum than when less lamp black is used. Water 
wets commercial lamp black less readily than the extracted lamp 
black. Ammonium chloride in normal solution wets the com- 
mercial lamp black more readily than the purified substance. 
Water wets purified lamp black more readily than does ammonium 
chloride solution, the converse being the case for the commercial 
lamp black. The drops of emulsified water become larger the 
greater the concentration of the ammonium chloride, owing to the 
increasing surface tension of the ammonium chloride solution. 
The effect of changing the time of stirring is somewhat indefinite ; 
a tendency is shown for the size of the drops to pass through a 
minimum as the time is increased. J. F. S. 


Electromagnetic Hypothesis of the Kinetics of Hetero- 
geneous Equilibrium, the Structure of Liquids and 
Cohesion. Wittiam D. Harkins and H. H. Kine (J. Amer. 
Chem. Soc., 1919, 41, 970—992).—A theoretical paper in which 
an hypothesis is developed that the distribution of a solute between 
various phases and interfaces is conditioned by the intermolecular 
electromagnetic fields. Cohesion is considered to be due to these 
fields, and is explained on the basis of the valency theory of Lewis 
(A., 1916, ii, 310) as being due to intermolecular fitting of electrons 
in the outer shells of atoms. The constant surface film of butyric 
acid on the surface of water is found to contain 2°78 x 10" mole- 
cules, whilst if benzene covers the water phase, the layer contains 
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2°79 x 10 molecules per sq. cm. Thus the presence of benzene 
does not affect the number of molecules in the film. <A theory of 
solubility and of thermodynamic environment is developed, and 
an hypothesis is made to explain the variation of the fugacity or 
thermodynamic potential of a component, with variations in its 
environment. In this connexion, solubility, Raoult’s law, melting 
point, compressibility, coefficient of expansion, latent heat ot 
vaporisation, adsorption, and surface structure are discussed. The 
theory is complicated, and the original should be consulted for 
details. J. F. 5S. 


Chemical Affinity. Fritz Epruraim (Naturwiss., 1919, 7, 
49-55 ; from Chem, Zentr., 1919, i, 409—410).—The energy of a 
reaction is, in general, the sum of the energies of a number of 
component reactions, and therefore gives little information about 
the latter. The energy of analogous reactions is best studied with 
closely related compounds, whereby the common side-reactions are 
most readily eliminated. In this manner, the relative affinity of 
water of crystallisation to different molecules is conveniently deter- 
mined by investigation of substances such as the alums. Studies 
of this nature are best effected by estimation of the affinities of 
subsidiary valencies with hydrates, and particularly ammines. 
The gaseous nature of ammonia allows the thermochemical investi- 
gation to be replaced by determination of the dissociation tempera- 
ture, that is, the temperature at which the pressure of ammonia 
is equal to the atmospheric pressure. The affinity of ammonia for 
the molecule in question is obviously greater as the dissociation 
temperature is higher. The following compounds have been com- 
pared in this manner: Nil,,6NH;, Col,,6NH;, Fel,,6NHsg, 
MnI,,6NH,, ZnI,,6NH;, Cdl,,6NH;. The temperature of decom- 
position decreases with increasing atomic volume, and the product 
of dissociation temperature and atomic volume is approximately 
constant. Consequently, the dissociation temperature can be 
calculated if that of a similar substance and the atomic volume of 
the metal are known, and, conversely, unknown atomic volumes can 
be calculated from the observed dissociation temperature. Irregu- 
larities are only observed with cadmium. When compounds of a 
metal with different acid radicles are investigated, the size of the 
latter appears to be important, but its effect can only be estimated 
with difficulty, since, in complex radicles, only that portion which 
is closely related to the metallic atom should be considered. The 
affinity for neutral molecules is particularly marked with large 
acid radicles. The relationships are most favourable when the 
metal is surrounded by acid radicles, as in the case of a multivalent 
metal united to several univalent radicles. With increase in 
volume of the neutral molecules, as with transition from ammonia 
to alkylamines, the affinity decreases. With complex cations, the 
neutral portion is more firmly bound as the size of the metal 
decreases. Conversely, the stability of complex ions increases with 
increasing volume of the metal. Systematic investigation of the 
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stability of a group of complex compounds permits the decision as 
to whether the complex is united to the anion or cation, and thus 
allows a determination of constitution in solid substances. The 
method is, in principle, applicable to all dissociable compounds. 
From this point of view, an explanation is given of the fact that 
the capacity of neutral salts to cause the separation of amino-acids 
is reversed by addition of traces of acid or alkali. The formation 
of dissociation equilibria is in many respects analogous to the 
evaporation of a liquid. The absolute boiling points under the 
same pressure of chemically related substances stand to one another 
in a constant ratio. The boiling-point rule can also be used as 
dissociation rule, as is shown in the case of the ammines of the 
. lodides previously described. The rule is also true for substances of 
widely differing chemical nature. The calculation of the dissocia- 
tion temperature for any pressure is therefore possible when it is 
known at any definite pressure. The limits of existence of com- 
pounds can therefore be defined. H. W. 


Fission of Acid Salts in Aqueous Solution into Normal 
Salts and Free Acids. W. Dixckmann and Atpin Harpr (Ber., 
1919, 52, [B], 1134—1142. Compare Thoms and Sabalitschka, 
A., 1917, i, 700; Sabalitschka, this vol., ii, 282; McCoy, A., 1908, 
ii, 466; McCoy and Chandler, A., 1908, ii, 467).—1t has been 
previously shown that dibasic organic acids can be partly extracted 
from aqueous solutions of their acid salts by treatment with ether, 
and McCoy has based a method of estimating the ratio of the first 
and second dissociation constants of such acids on this fact. The 
authors have repeated Chandler’s work with camphoric and fumaric 
acids, and confirm his results. They have also applied the method 
to the determination of the second dissociation constant of homo- 
phthalic acid (10%,=191), and obtained the value k,:k, 212 (for 
e=0°001), and therefore the value 10°*,=0°9. When contrasted 
with glutaric acid, which also contains the carboxyl groups in the 
1:3-position (10%, =47'4, k,:ks=14, 10®*,=3°38), the ratio k,:ks 
appears greatly increased, and here, as in other cases, to be subject 
to constitutive influences as well as to those due to the relative 
position of the carboxyl groups. Experiments with benzylmalonic 
acid and B-phenylglutaric acid show that the ratio of the constants, 
in comparison with those of the parent substances, is not greatly 
affected by the entry of a substituent in the symmetrical position. 
Comparison of 5-keto-8-phenyladipiec acid, 

CO,H-CH,°CHPh-CH,-CO-CO,H 

(10%, = 9300, &, y= 850, 10°%,=11), with adipic acid (10%, =37°6, 
k, : ko= 15" 7, 10%, = 2°4) ‘shows a considerable increase in the first 
dissociation constant which can with certainty be ascribed to the 
presence of the carbonyl group; in addition, both the ratio k,:k, 
and k, are increased, which is not in accordance with Smith’s 
rule (A., 1918, ii, 155) that a substituent has an unlike irifluence on 
the two carboxy! groups. 

The statement of Thoms and Sabalitschka (/oc. cit.) that phthalic 
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acid can be extracted by ether from aqueous solutions of its normal 
sodium salt could not be confirmed, nor do the authors find that 
phthalic acid suffers partial dehydration when its ethereal solution 
is evaporated on the water-bath. H. W. 


Chemical Processes in Solution and their Velocity. 
Max Travutz (Zeitsch. anorg. Chem., 1919, 106, 149—188).—A 
purely mathematical paper in which the theory of gas reactions 
(compare A., 1918, ii, 151) is discussed in relation to the quantum 
theory and is applied to reactions in solution. Owing to the 
nature of the paper, satisfactory abstraction is impossible, but it 
may be stated that it is found that the integration constant of the 
reaction velocity in solution is identical with that in gases. 


The Law of Action of Sucrase: Influence of Viscosity 
on the Velocity of Hydrolysis. H. Coin and (Miz) A. 
Cuaupun (Compt. rend., 1919, 168, 1274-1276. Compare A.., 
1918, i, 414; ii, 357)—-The authors show that the velocity of 
hydrolysis of sucrose, the amount of sucrase remaining constant, is 
directly proportional to the fluidity of the solution. The ratio 
dV /dF, for solutions of varying sucrase content, is proportional to 
the amount of sucrase present for a given sucrose concentration. 


W. G. 


The Hydrolysis of Ethyl Acetate. L. Brerczeier (Cesterr. 
Chem. Zeit., 1919, 22, 66—-67).—The hydrolysis of ethyl acetate 
by hydriodic, hydrobromic, hydrochloric, and nitric acids has been 
studied with the object of determining the effect, if any, of the 
anion on the rate of the reaction. For each experiment, 10 c.c. 
of NV /2-ethyl acetate solution were mixed with 1, 2-5, 5, 10, or 
40 c.c. of N /2-acid solution and allowed to remain for times varying 
from a quarter of an hour to twenty-eight hours, at the end of which 
time the solution was titrated with V/5-potassium hydroxide. The 
rates of hydrolysis are not equal for the different acids, the 
strengths of the acids being in the order HI>HBr>HCI>HNO,. 
It is thus shown that in this typical case of catalysis the effect is 
not confined to the hydrogen ion, the chemical nature of the anion 
having the same influence here as in the so-called neutral salt 
action. The presence of iodine in the hydriodic acid was found to 
have a retarding influence on the reaction. E. H. R. 


Definition of the Terms: Explosion, Explosive Action, 
Thermite. A. Lanenaus (Zeitsch. ges. Schiess. u. Sprengstoffw., 
1918, 18, 310—313; from Chem. Zentr., 1919, i, 692—693. Com- 
pare this vol., ii, 219).—-The definitions given in the literature lay 
stress on the function of gaseous factors in explosive decomposition 
and scarcely mention the importance of chemical decomposition, to 
which the author attributes prime importance, since actual ex- 
plosions and explosive actions can be distinguished by it. The 
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following definitions only take into account the nature of the 
reaction; a definition in the strict physicochemical sense will be 
given later. 

True explosion is the chemical decomposition of a substance in 
a definite manner which is distinguished by development of heat 
(chemical importance), sound (physical importance), and destruc- 
tion of the immediate surroundings in consequence of high velocity 
of decompositipn (technical importance). In decomposition of this 
kind, gases, either pre-formed or generated, are the chief agents. 
(1) derect Gas Explosions.—The pre-formed gases are the actual 
carriers of the explosion, whilst the gaseous products cause the 
external physical and technical effects; the explosion may be total, 
as with oxyhydrogen gas, or partial, as with gas and solid or 
liquid substance, as in the cases of dust explosions, ether, and 
petroleum explosions. (2) /ndirect Gas Explosions.—The gases 
do not react chemically and are not the carriers of the actual 
explosion, but merely cause the physical and technical effects. Two 
cases are to be distinguished, in the first of which a gas is present 
in which the solid or liquid substance explodes (silver acetylide, 
aluminium, or magnesium with an oxygen carrier, potassium 
chlorate and antimony sulphide, percussion gases), whilst in the 
second class the gas is generated by decomposition of solid or 
liquid substances (true explosives, such as nitroglycerol, gunpowder, 
picric acid). The substances capable of such decomposition are 
termed explosive substances. 

Explosion-like actions are such as show external characteristics 
similar to those outlined above, but do not involve chemical action. 
With gaseous substances, gas may be pre-formed (lightning in air, 
explosion of bombs filled with compressed gas) or may be generated 
(boiler explosions, quicklime and water in a closed vessel); with 
liquids, such action is observed in the case of vessels filled with 
liquid, and examples with solids are afforded by Rupert’s drops 
and explosive antimony. 


Emission Spectra and Atomic Structure. Jonn WiLtiAm 
Nicuotson (T., 1919, 115, 855—864).—A lecture delivered before 
the Chemical Society on March 6th, 1919. 


The Quantum Theory and New Theories of Atomic 
Structure. James Hopwoop Jeans (T., 1919, 115, 865—871). 
—A lecture delivered before the Chemical Society on May Ist, 
1919. 


Arrangement of Electrons in Atoms and Molecules. 
Irvine Lanemurr (J. Amer. Chem. Soc., 1919, 41, 868—934).— 
A theoretical paper in which a theory of the arrangement of 
electrons in atoms and molecules is put forward; this theory is 
essentially an extension of Lewis’s theory of the cubical atom 
(A., 1916, ii, 310). The electrons in atoms are either stationary 
or rotate, revolve or oscillate, about definite positions in the atom. 
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In the most stable atoms, namely, those of the inert gases, the 
electrons have positions symmetrical with respect to a plane 
(equatorial plane) passing through the centre of the nucleus of 
the atom. No electrons lie in the equatorial plane. There is an 
axis of symmetry (polar axis) at right angles to this plane through 
which four secondary planes of symmetry pass, forming angles of 
45° with each other. These atoms have the symmetry of a tetra- 
gonal crystal. The electrons of any atom are distributed through 
a series of concentric, nearly spherical shells, all of equal thick- 
ness. The mean radii of the shells are in the ratio 1:2:3:4, and 
the effective areas are in the ratio 12:2%:32:4%, Each shell is 
divided into cellular spaces or cells occupying equal areas and 
symmetrically distributed over the surface of the shell. The first 
shell contains 2 cells, the second 8, the third 18, and the fourth 32. 
Each cell in the first shell can contain only one electron, but every 
other cell can contain either one or two electrons. The inner 
cells must have their full quota of electrons before the outside shell 
can contain any. No cell in the outside shell can contain two 
electrons until all other cells in this layer contain at least one. 
The electrons in the same cell neither repel nor attract one another, 
which implies a magnetic attraction that overcomes the electro- 
static repulsion. When the number of electrons in the outside 
layer is small, the arrangement of the electrons is determined by 
the magnetic attraction of the underlying electrons, but when the 
number of electrons increases, especially when the layer is nearly 
complete, the electrostatic repulsion to the underlying electrons 
and of those in the outside shell becomes predominant. The 
properties of the atom are determined primarily by the number 
and arrangement of electrons in the outside shell and by the ease 
with which the atom is able to revert to more stable forms by 
giving up or taking up electrons. The stable and symmetrical 
arrangements of electrons corresponding with the inert gases are 
characterised by strong internal and weak external fields of force. 
The smaller the atomic number, the weaker the external field. The 
most stable arrangement of electrons is that of the pair in the 
helium atom. A stable pair may also be held by (a) a single 
hydrogen nucleus ; (6) two hydrogen nuclei; (c) a hydrogen nucleus 
and the kernel of a second atom; (d) very rarely by two atomic 
kernels. The next most stable arrangement of electrons is the 
octet, that is, a group of eight electrons like that in the second 
shell of the neon atom. Any atom with atomic number less than 
20, which has more than three. electrons in its outside layer, 
tends to take up enough electrons to complete its octet. Two 
octets may hold one, two, or three pairs of electrons in common. 
One octet may share one, two, three, or four pairs of its electrons 
with one, two, three, or four other octets. One or more pairs of 
electrons in an octet may be shared by the corresponding number 
of hydrogen nuclei. No electron can be shared by more than two 
octets. This theory explains the periodic properties of all the 
elements, including those of the eighth group and the rare earths. 
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It accounts for the magnetic and physical properties as well as the 
chemical properties. It leads to a simple theory of valency for 
both polar and non-polar substances. It explains the structure of 
compounds, which, according to Werner’s theory, are second-order 
compounds with a co-ordination number equal to four. Accord- 
ing to the present theory, such compounds are to be regarded as 
typical primary valency compounds. This valency theory is based 
on the equation e=8n—2p, where ¢ is the total number of avail- 
able electrons in the shells of all the atoms in a molecule, nm the 
number of octets forming the outside shells, and p the number of 
pairs of electrons held in common by the octets. The theory leads 
to definite conceptions of the positions of the electrons in the mole- 
cules or space lattices of compounds. The structures of the mole- 
cules of nitrogen, carbon monoxide, hydrogen cyanide, and nitric 
oxide are exceptional, because the kernels of both atoms are con- 
tained within a single octet. This accounts for the practically 
identical physical properties of nitrogen and carbon monoxide and 
for the abnormal inertness of nitrogen. J. F. 8S. 


The Derivation of the Periodic System of the Chemical 
Elements from the Electron Theory. Heinricn Teupr 
(Zeitsch. anorg. Chem., 1919, 106, 189—208).---Starting with the 
conception of the atom as a positively charged nucleus surrounded 
by rotating negative electrons, the author shows how many of the 
important properties of the periodic system of the elements follow 
from this conception. Two kinds of electrons are distinguished, 
an inner sphere firmly held by the attractive force of the positive 
nucleus and an outer sphere of valence electrons, through which 
combination with other atoms takes place. The rotating electrons 
are probably distributed symmetrically on spherical surfaces as 
near the equatorial zone of the atom as possible. Hydrogen is the 
only element which has only valence electrons, since its one electron 
functions in this manner. The two electrons of helium are both 
bound in the inner sphere, the element having no valence electrons, 
and the same is true of the other inert gases. The remaining 
elements have electrons of both kinds. Those of the first hori- 
zontal series have two electrons in the inner sphere, whilst the 
number of possible valence electrons increases from lithium (1) to 
fluorine (7). Some of the valence electrons tend to be retained in 
the inner sphere, however, for instance, when carbon becomes 
bivalent, nitrogen tervalent, oxygen bivalent, and fluorine uni- 
valent. In the second horizontal series, the inner sphere contains 
at least ten electrons, in the third series eighteen, and so on. 

The metals are distinguished from the metalloids by their more 
mobile or less firmly held valence electrons. Passing from left to 
right in a horizontal series, the number of positive charges on the 
nucleus steadily increases, whilst the number of inner electrons 
remains constant, and in order to retain their position the latter 
must increase their centrifugal force by increasing their rotation 
velocity. At the same time, the valence electrons must increase 
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their rotation velocity to a corresponding degree to prevent dis- 
ruption of the atom, and the whole electron system becomes more 
stable. It follows that the metalloid character of the elements 
increases from left to right of a horizontal series. In the third, 
fifth, and seventh horizontal series, however, the metallic character 
is maintained throughout. To explain this irregularity, it is sup- 
posed that in these series the inner sphere is made up of an odd 
number of rings of electrons, the central ring occupying the 
equatorial position. This central ring of electrons intercepts lines 
of force which, in the case of the second, fourth, and sixth series 
with even numbers of rings of electrons in the inner sphere, would 
serve to hold the valence electrons with greater force. It follows 
that the outer electrons of odd series are more mobile than those 
of the even series, and the elements of the former are therefore 
more metallic. The appearance of the iron, ruthenium, and 
osmium triads is attributed to the relative instability of the 
electron systems developed at the end of the third, fifth, and 
seventh horizontal series. The elements copper, silver, and gold 
are closely related to the respective triads which they follow, and 
should not be placed in Group I. As the number of electrons in 
the atom increases, the forces retaining the valence electrons 
become weaker, and consequently the metallic character of the 
elements becomes more marked with increasing atomic weight. 
The periodic progression of the atomic volumes of the elements is 
discussed in terms of the electron theory. E. H. R. 


A New Periodic Classification of the Chemical Elements. 
Mare Cuavuvierre (Bull. Soc. chim., 1919, [iv], 25, 297—305).— 
Marking off the atomic weights as abscisse and the principal 
valencies of the elements (from zero to four) as ordinates, a periodic 
curve the period of which is double is obtained, the elements of 
the iron, palladium, didymium, and platinum families, the atomic 
weights of which are close together, being placed above the level 
of quadrivalency. The e'ements which occur in the same periodic 
position on the curve have generally similar chemical properties 
and correspond with the natural groups of elements. The elements 
may also be arranged by this method in a table similar to that of 
Mendeléev. W. G. 


Annual Report of the International Committee on Atomic 
Weights (T., 1919, 115, 879—885). 


The Alchemists Known as Hollandus. Epmunp O. von 
LippMaNNn (Chem. Zeit., 1919, 43, 265-267, 286—288, 301—303). 
—TIn a long contribution to the discussion on the authenticity and 
period of Jan Isaac and Isaac of Holland, the author maintains 
his original view (A., 1916, ii, 525) against the criticism of 


Schelenz (A., 1917, ii, 529). E. H. R. 
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Basil Valentine. B. Neumann (Zeitsch. angew. Chem., 1919, 
32, I, 184).—-Polemical. A reply to Hommel (this vol., ii, 224). 
S. S. A. 


Trustworthiness of the Balance over Long Periods of 
Time. Gerorce Dean (T., 1919, 115, 826—828). 


Laboratory Condensers for Use in Reflux Condensation 
and Distillation Apparatus. O. Fausr (Zeitsch. angew. Chem., 
1919, 32, I, 183—184).—A description is given of condensers, 
espevially suitable for use as reflux condensers, which are provided 
at the same end with inlet and outlet tubes, one of which passes 
inside the jacket to the other end of the condenser, whereby 
counter-current cooling is obtained. The jacket is provided with 
an air outlet tap. Of the various designs illustrated, one is suit- 
able for connexion in the usual way, another for suspension in 
the neck of the flask without cork connexion, and a third for fitting 
bodily into the neck of the distillation vessel. S. S. A. 


Simple Efficient Vacuum Pump for Laboratory Use. 
Atrrep Maenus (Ber., 1919, 52, [B], 1194).—A claim for scien- 
tific priority against Volmer (this vol., ii, 225). The application 
of a current of mercury vapour to the production of high vacua 
has been utilised by the author (Znaug. Diss., Miinchen, 1905). 

H. W. 


Lecture Experiments [to Illustrate] the Reduction of 
Hydrogen-ion Concentration. L. Grinaur (Zeitsch. Elektro- 
chem., 1919, 25, 184—-185).—Two experiments are described by 
which the reduction of the hydrogen-ion concentration may be 
demonstrated. 

(1) By removal of hydrogen ions: 10 c.c. of 0°1N-hydrochloric 
acid are placed in each of two 100 c.c. cylinders, and a few drops of 
a solution of dimethylaminoazobenzene solution added. One 
cylinder is filled to the mark with distilled water and the other 
with a 0°1N-solution of disodium hydrogen citrate. The water 
solution is red in colour, whilst the other solution becomes yellow. 
The aqueous solution contains 9°7 mg.-ion per litre (Py. =2°013), 
whilst the citrate solution contains 0°015 mg.-ion per litre 
(Py.=4°83), that is, the hydrogen-ion concentration has been 
reduced to 1/650 of its original value. The colour change of 
dimethylaminoazobenzene occurs between P,,.=3 and Py.=4. 

(2) By repressing the ionisation: 100 cc. of tartaric acid 
(40 grams per litre) are placed in each of two 100 c.c. cylinders and 
coloured blue by the addition of a few drops of methyl-violet solu- 
tion. To one cylinder, 4 grams of finely powdered sodium tartrate 
are added; this, when dissolved, will change the colour to violet. 
The water solution contains 17°00 mg. H’ ion per litre (Py.=1°77), 
whilst the tartrate solution contains 0:96 mg. H’° ion per litre 
(Py. = 3°02). The neutral point of methyl-violet lies between 
Py. =2 and Py. =3. J. F. 8. 
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Inorganic Chemistry. 


Physico-chemical Revision of the Atomic Weight of 
Bromine: Necessity of Correcting the Atomic Weight of 
Silver. Pu. A. Guye (J. Chim. Phys, 1919, 17, 171—186).— 
From the experiments of Moles (A., 1916, ii, 42, 526) and Reiman 
(A., 1917, ii, 137, 200), the weight of the normal litre of hydrogen 
bromide has been calculated to the value 3°64423 grams, The 
weight of a litre of hydrogen bromide at 0° and under a pressure 
of 2/3 or 1/3 atm. is given by 2°42197 grams and 1°20729 grams 
respectively. The divergences from Avogadro’s law (1+A) and 
from the compressibility (.1/,) have been found to be (1+ A)= 
1:00934 and A’,=0°00925 (see this vol., ii, 318). From these 
values, the atomic weight of bromine is calculated to 79°920. This 
value is slightly greater than the value obtained from the ratio 
Ag:Br, consequently it is suggested that the atomic weight of 
silver ought to be reduced to 107°87. J. F. S. 


Recovery of Iodine from its Residues. [F. Arnpr (Ber., 
1919, 52, [B], 1131—1134).—The residues are placed in a large 
flask provided with a rubber stopper which carries a tube reaching 
nearly to the bottom of the liquid. The other end of the tube is 
connected with a reversed wash-bottle and a source of oxygen. 
The residues (which should not more- than half fill the flask) are 
acidified with crude sulphuric acid, and oxygen is passed into the 
flask. A small quantity of nitrite solution is added, the flask is 
securely corked, and passage of the oxygen is continued into the 
well-shaken liquid. Completion of the action is indicated by 
cessation of the oxygen absorption, when a further small quantity 
of nitrite should be added to make certain that all the iodine has 
separated. The crude iodine is purified by distillation with steam, 
the vapours being passed directly into a large Erlenmeyer flask, 
which is cooled by water and is also provided with a long, upright 
tube to serve as air condenser. The iodine which is thus obtained 
retains water with considerable obstinacy, and is most easily dried 
by warming it on the water-bath in a porcelain dish covered by a 
clock-glass; the latter is frequently removed and the deposit of 
moisture and iodine is scraped off. As soon as the sublimate 
appears perfectly dry, the main portion may safely be regarded as 
dry also. The iodine so obtained is pure. 

If the original solution is free from organic matter of high mole- 
cular weight, such as starch, the distillation with steam may he 
omitted. H. W. 


Electrolytic Production of Fluorine. W. L. Arco, F. C. 
Martuers, B. Humiston, and C. O. Anprerson (J. Physical Chem., 
1919, 28, 348—355).—The authors have prepared fluorine by the 
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electrolysis of molten potassium hydrogen fluoride. The electro- 
lysis is effected in an electrically heated copper vessel which serves 
as cathode; the anode is made of graphite. The anode is enclosed 
in a permeable diaphragm, which prevents the hydrogen liberated 
at the cathode mixing with the fluorine. As the electrolysis 
proceeds, potassium fluoride and copper fluoride are deposited from 
the fusion, and after a while it becomes necessary to regenerate the 
electrolyte. The most efficient conditions for work are a tempera- 
ture of 240—250° and a current of 10 amperes at 15 volts. Using 
these conditions, the current efficiency is about 70%. In the pre- 
paration, the potassium acid fluoride must be absolutely dry, and 
since this is difficult to obtain and keep on account of the hygro- 
scopic properties of the salt, the authors prefer the corresponding 
sodium salt, which has the advantages: (i) it is non-deliquescent, 
(ii) it decomposes below the fusion temperature, (iii) it contains a 
larger quantity of available hydrofluoric acid, and (iv) it is con- 
siderably less expensive. The properties of fluorine which may be 
used for its detection are: (i) its not unpleasant odour (fluorine 
in small quantities is non-toxic, but long exposure to larger quanti- 
ties produces headache); (ii) the unlighted gas issuing from a 
Bunsen burner is immediately ignited by fluorine ; (iii) sulphur and 
soft charcoal are quickly ignited when the gas comes into contact 
with them. J. F. S. 


Constitution of Sulphur Vapour. James J. Dossier and 
J. J. Fox (Proce. Roy. Soc., 1919, [A], 95, 484—492).—The 
absorption spectrum of sulphur vapour has been photographed at 
the temperatures 380—1080°. Sulphur vapour was produced in a 
silica tube 100 mm. long and 12 mm. diam., and the measurements 
were made with a large Hilger spectrograph. Illumination was 
produced by a Nernst lamp for the visible region and the ultra- 
violet. down to (3100, and for the region beyond the range of the 
Nernst lamp a cadmium are was employed. Weighed quantities 
of sulphur were vaporised in the tube, which had previously been 
sealed at a pressure of 8 mm., the gaseous content being nitrogen ; 
a further series of experiments was made at atmospheric pressure. 
The spectrum shortens as the temperature is raised to 650°, after 
which it Jengthens again. The maximum absorption therefore 
occurs at this point. The authors find on extrapolating the vapour 
density results of Biltz (A., 1888, 1027) that at the temperature 
650° the density corresponds with a molecule 8,. The authors are 
therefore of the opinion that at suitable temperatures sulphur 
vapour contains the molecules 8., S., and 8g. J. F. 8. 


The Reduction of Sulphurous Acid by Hydrogen 
Sulphide in Aqueous Solution. Erysr Hetnze (J. pr. Chem., 
1919, [fii], 99, 109—178).—For the quantitative investigation of 
the reaction between sulphur dioxide and hydrogen sulphide in 
aqueous solution at different temperatures, an apparatus was con- 
structed by means of which accurately measured quantities of the 
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gases could be brought successively into the reaction flask, in which 
water was already present, with complete exclusion of air. The 
course of the reaction was found to be very complicated and to 
involve a number of reversible reactions. It depends both on the 
relative proportions of the reacting gases used and on the order of 
addition. A considerable part of the paper is devoted to 4 
description of the special methods devised for the analysis of the 
reaction liquor. It was found that the sulphur formed in the 
reaction could be obtained in a readily filterable form if a small 
quantity of lanthanum chloride was present in the solution. Any 
remaining hydrogen sulphide was estimated by precipitation with 
cadmium sulphate; sulphur dioxide was removed by a current of 
nitrogen, collected in sodium hydroxide solution, and estimated 
iodometrically, whilst polythionic acids were determined by 
titrating the remaining solution with barium hydroxide. 

It is established, first, that sulphur dioxide enters into the reac- 
tion in the form of sulphurous acid, not in the anhydride form. 
The primary reaction appears to be represented by the reversible 
equation H,SO,+H,S — H,SO,+H.SO. Precipitation of sulphur 
is caused by the decomposition of the compound H,SO, which is 
assumed to be of the hydrogen peroxide type. This compound is 
also supposed to be formed by the further action of hydrogen 
sulphide on the sulphoxylice acid, thus: H,SO,+H.S = 2H,SO. 
Consequently, the final result of the interaction of one mol. of 
sulphurous acid with two mols. of hydrogen sulphide is given by 
the equation 2H,.S+S0,—=38+42H,0. The reaction only comes to 
completion, however, after several months. The final state is 
reached more quickly in presence of excess of hydrogen sulphide. 
It is shown experimentally that hydrogen sulphide also reacts with 
polythionie acids to form sulphur and water. 

When excess of sulphurous acid is present, less sulphur is pre- 
cipitated and more polythionic acid formed. After about a day. 
a condition of equilibrium obtains. If, now, the precipitated 
sulphur is filtered off and the excess of sulphur dioxide removed 
by a current of nitrogen, in a short time more sulphur comes down 
and sulphur dioxide again appears in the solution. It is shown 
that the sulphur, when once precipitated, takes no further part 
in the process, and the reversible reactions are supposed to involve 
the polythionic acids, sulphurous acid, and the compounds H,SO, 
and H,SO, thus: (4) H,SO,+S0, = H.S,0,; 

(5) H.SO+H.SO, — H.8,0.+H.0; 

(6) H.S,0,+ H.8,0, —= H,S,0,+ 030; (7) H.S,0,+H.8,0, = 
H.S8.0,+H.SO,. With increasing concentration of sulphur di- 
oxide, the proportion of tetrathionic acid increases, whilst that of 
pentathionic acid decreases. This is attributed to the dehydration 
of the sulphurous acid owing to the increasing acidity of the solu- 
tion, with consequent increase in the production of H,S,0, by 
equation (4). 

When solutions containing excess of sulphur dioxide are allowed 
to remain for several weeks, increasing quantities of sulphuric acid 
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are formed, but the mechanism of this change cannot at present 
be explained. Possibly it is due to the decomposition of trithionic 
acid, which may be formed in small quantities and is known to 
decompose into sulphuric acid, sulphur dioxide, and free sulphur. 


E. H. R. 


Action of Sodium Thiosulphate on the Hypochlorites. 
F. Ditnert and F. WanpensuLtcke (Compt. rend., 1919, 169, 
29—-30)._-A quantitative study of the interaction of sodium thio- 
sulphate and sodium hypochlorite in dilute solutions shows that 
the reaction proceeds according to the equation 3Na,8,0,+5Cl,+ 
5H,O = Na,SO, + 8HC1+H,SO,+Na,8,0,+2NaCl or 5NaOCl+ 
3Na,S,0, + 5H,O = 2Na,SO, + Na,S,O, + 5NaCl+5H,O. In the 
presence of acids, however, or even in the presence of sodium 
hydrogen carbonate, much less sodium thiosulphate is required, 
the reaction being Na,S,O, + 4Cl, + 5H,O =2NaHSO, + 8HCl. 

W. G. 


Selenic Acid and Copper Selenate. L. M. Dennis and 
J. P. Kotter (J. Amer. Chem. Soc., 1919, 41, 949—970).— 
Selenium has been obtained from smelter flue-dust by fusing a mix- 
ture of 300 grams of flue-dust, 200 grams of anhydrous sodium 
carbonate, and 775 grams of sodium peroxide in a large nickel 


crucible until the mass melted quietly. After cooling, the product 
was treated with water and insoluble material filtered off; it was 
then nearly neutralised with hydrochloric acid, which precipitated 
most of the zine and aluminium. After filtration, a large volume 
of hydrochloric acid was added, and the solution boiled for thirty . 
minutes to reduce selenic acid to selenious acid; any silica present 
was precipitated at this stage; the filtrate was then heated to 80° 
and treated with sodium sulphite in small quantities. The 
selenium separates, and is converted into the grey modification by 
digesting it with the solution for several hours at 80°. 

Anode slimes containing 96% of selenium were also used to pre- 
pare the pure element. The slime was added to concentrated nitric 
acid to which one-fifth of its volume of water had been added; a 
vigorous action ensued, and when this had moderated, the mixture 
was heated to complete the oxidation. The solution was filtered, 
and a viscous, dark green liquid obtained which was evaporated 
to dryness. The residue was taken up with hydrochloric acid (3:1) 
and the selenium precipitated by sulphur dioxide or sodium 
sulphite. 

Pure selenium dioxide is prepared from selenium by dissolving 
the substance obtained above in nitric acid and evaporating the 
solution to dryness. The crude dioxide thus obtained was placed 
in one end of a glass tube 85 em. long and 3°5 cm. diameter. The 
tube was covered with asbestos paper and placed in a 60 cm. com- 
bustion furnace; a 2 cm. thick plug of glass wool was placed in the 
middle of the tube. The tube was so arranged in the furnace that 
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only a small length protruded at the cold end. On heating the 
crude dioxide, it sublimed and condensed on the protruding part 
of the tube, and as this became full, more of the tube was pushed 
out of the furnace. 

Selenious acid was prepared directly from anode slimes by 
oxidising with nitric acid and evaporating until a syrupy solution 
was obtained. On cooling, large crystals separated, and after four 
recrystallisations from water, pure selenious acid, quite free from 
tellurium, was obtained. 

Tellurium may be detected in the presence of selenium by dis- 
solving 10—20 grams of the oxide in hydrochloric acid (D 1°16), 
heating to 90°, and saturating with sulphur dioxide. The pre- 
cipitated selenium is filtered off and the filtrate diluted with an 
equal volume of water and saturated cold with sulphur dioxide. 
An immediate black precipitate of tellurium is formed if this 
element is present. A yield of 1200 grams of selenious acid was 
obtained from 3000 grams of slimes. 

Pure selenic acid has been prepared (i) by the oxidation of silver 
selenite by means of bromine, (ii) by the oxidation of copper 
selenite by chlorine, and (iii) by the electrolytic oxidation of 
selenious acid. In the last-named method, the most efficient yield 
is obtained when lead dioxide anodes, in thimbles, are used. 

Selenious acid may be detected in the presence of selenic acid 
on the basis of the reaction H,SeO,+4HI=Se+41+3H,O. Con- 
centrated selenic acid will also oxidise hydriodic acid, but if the 
solution is dilute, selenic acid will remain unchanged. If, there- 
fore, small quantities of potassium iodide are added to solutions 
containing both selenious and selenic acid in test-tubes 15 cm. 
long, there will be a yellow colour produced, due to iodine being 
liberated, and when the colour of the iodine is discharged by the 
addition of a drop or two of sodium sulphite, the red turbidity 
due to free selenium is visible. If the selenic acid is more con- 
centrated than 0°8%, iodine may be liberated by it, but as the 
hydriodic acid is not concentrated, the reaction goes no further. 
This reaction is capable of detecting 1 part of selenium dioxide in 
18,400 parts of selenic acid, or 1 part of selenium dioxide in 
2,500,000 parts of solution. 

Sulphuric acid in the presence of selenic acid may be detected 
in the following manner. Selenic acid is diluted to 4%, placed in 
a 350 c.c. beaker, 10 c.c. of 90% hydrazine hydrate added, and 
heated to 60°. Sufficient concentrated hydrochloric acid (5 c.c.) is 
added to make the liquid distinctly acid, and the mixture boiled 
for an hour. After cooling, the precipitated selenium is filtered 
off, and the process repeated until no more selenium is deposited. 
The filtrate is then evaporated to 25 c.c., and 2 c.c. of 10% barium 
chloride solution are added, and the mixture kept at 80° for an 
hour, when a white turbidity is produced if sulphuric acid is present. 
This reaction is visible if 1 mg. of barium sulphate is formed, and 
it is possible to detect 1 part of sulphuric acid in the presence of 
10,000 parts of selenic acid. 
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All attempts to prepare perselenic acid and perselenates by 
electrolysis gave negative results. 

The monohydrate of copper selenate is produced from the penta- 
hydrate by heating the latter at 102° for two hours. The penta- 
hydrate is completely dehydrated at 230—235°, and the anhydrous 
selenate is stable up to 280°. The pentahydrate used in these 
experiments was prepared by the action of chlorine on copper 
selenite, and contained copper chloride; this was removed by ex- 
tracting with acetone in a Soxhlet extractor. In this process, the 
pentahydrate lost 2H,O and the trihydrate was formed; this sub- 
stance has a pale blue colour. 

Ammonia derivatives of copper selenate have been prepared by 
methods analogous to those used by Horn and Taylor (A., 1904, 
ii, 662) in the preparation of the corresponding derivatives of 
copper sulphate. (i) Copper selenate tetracammoniate mono- 
hydrate, CuSeO,,4NHs;,H.O, is prepared by digesting 100 grams 
of copper selenate pentahydrate with 125 c.c. of ammonium hydr- 
oxide (0°96) until it has dissolved ; ammonia gas is then led in, and 
in a short time clusters of deep bluish-violet crystals separate. 
The crystals were dried by suction and finally air-dried. It is 
quite stable when kept over lime, but loses ammonia in the air; it 
erystallises in slender, orthorhombic prisms. (ii) Copper selenate 
triammoniate monohydrate, CuSeO,,3NH,,H.O, is prepared by ex- 
posing the last described compound to a current of air for about 
twenty-four hours. It is a blue compound which dissolves in 
water to give a blue solution; this on dilution becomes lighter in 
colour and deposits a basic salt. (iii) Copper selenate tetra- 
ammoniate, CuSeQ,,4NHz, is prepared from the first-named com- 
pound by placing it moist in a desiccator over lime at 25 mm. 
pressure and keeping it there for seven days. It is of a lighter 
bluish-violet colour than the hydrated salt; it gives off ammonia 
when exposed to the air, but is stable in a vacuum over lime. 


J.F.S. 


Formation of Ammonia by Means of an Electric Arc: 
Influence of Diminishing the Pressure. [E. Briner and A. 
BaerFuss (/. Chim. Phys., 1919, 17, 71—140. Compare this vol., 
ii, 148)..-The synthesis of ammonia from a mixture of nitrogen 
and hydrogen at reduced pressures by means of an alternating arc 
between electrodes of various metals has been studied under a long 
series of widely varying experimental conditions. It is shown that 
at sufficiently low pressures (150 mm. and below) the are assumes 
the appearance of a luminous sheath, which surrounds the elec- 
trodes and becomes longer the lower the pressure and the larger 
the.current. This sheath plays an important part in the synthesis 
of ammonia. On reducing the pressure, it is noted that successive 
decreases in the voltage of the arc have nearly the same effect in 
the two pure gases and their mixtures. At pressures of the order 
600—-700 mm.,, an increase in the are current leads to an increase 
in the energy yield (Rdt), which is due to a lowering of the 
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voltage. Working at pressures of the order 100 mm. with the 
theoretical mixture of gases, there is an improvement in the value 
of Rdt which is to be attributed, for the most part, to the lower- 
ing of the voltage. At this pressure and with platinum electrodes, 
an increase in the nitrogen percentage leads to an increased 
quantity yield (() of about 200% for the optimum mixture of five 
volumes of nitrogen to one volume of hydrogen. Using different 
metals as electrodes, it is found that the metals of the platinum 
group give the best results, platinum itself being most efficient ; 
these metals are followed in efliciency by tungsten and copper. 
Iron and nickel are very much less effective than the other metals 
mentioned, and for these the optimum yield is obtained from the 
theoretical mixture at all pressures. The presence of moisture does 
not appear to affect the synthesis; the presence of oxygen in small 
quantities in certain circumstances acts favourably on the reaction. 
At reduced pressures, the influence of the arc current appears to 
be connected with the temperature produced at the electrodes; for 
every electrode there is an optimum diameter for every current. 
For currents up to 0°020 amp., cooling of the region containing 
the arc does not increase the yield. At low pressures, the yields 
are almost independent of the distance between the electrodes, 
consequently it is advisable to reduce this space as much as possible, 
since it only plays a secondary part in the reaction. There is no 
appreciable formation of ammonia when nitrogen and hydrogen, 
which have been submitted to the arc, are allowed to mix. The 
foregoing results confirm in the main the theory of the formation 
of ammonia put forward by the authors. This theory states that 
ammonia is formed by the action of a high temperature followed 
by a kinetic phenomenon in the colder regions where the ammonia 
is stable in the concentration produced, rather than by the estab- 
lishment of an equilibrium in the very cold regions. In the 
relatively cold regions, which are near the luminous sheath, the 
formation occurs between the elements which have previously been 
rendered active by contact:with the electrodes. The activation of 
the elements appears to consist of the dissociation of the molecules 
into atoms at the very high temperature of the arc, and is favoured 
by a diminution of the pressure. Active nitrogen, described by 
Strutt, does not appear to take any part in the synthesis, and at 
the pressures employed does not appear to be formed. J. F. 8. 


Relations between Nitrogen Peroxide and Nitric Acid. 
P. Pascau and Garnier (Bull. Soc. chim., 1919, [iv], 25, 309—321). 
—Results obtained for the density of nitrogen peroxide over the 
temperature range O0-—-21:°5° are in agreement with those of 
Cundall (compare T., 1891, 59, 1076), being represented by the 
equation D{,= 1°490—0°00215t. The density of nitrogen peroxide is 
lowered by the addition of nitrous anhydride, the variations of 
density with the composition of the mixture obeying a linear law. 

The density of nitric acid shows a marked increase with the 
addition of nitrogen peroxide (compare Lunge and Marchlewsky, 
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Zeitsch. angew. Chem., 19i2, 10), reaching a maximum when the 
mixture contains about 42°5% by weight of the peroxide. This 
corresponds with a hydrate, N,O;,N.0,,H,O, and the existence of 
this is confirmed by a thermal study of the reciprocal solubilities 
of nitric acid and nitrogen peroxide. This hydrate is stable below 
—48°5°, and at this temperature dissociates, liberating nitrogen 
peroxide. 

Sulphuric acid is not appreciably soluble in nitrogen peroxide, 
but when added to anhydrous nitric acid or the acid containing a 
little water, it does not appreciably alter the solubility of the 
peroxide in the acid providing the mixture does not contain more 
than 30% of sulphuric acid, the water content being the principal 
factor of solubility. 


Some Properties of Acid Phosphates. A. Joannis (Compt. 
rend., 1919, 168, 1202—1203).—-Neither disodium hydrogen phos- 
phate nor potassium dihydrogen phosphate absorbs gaseous or 
liquid ammonia, and ammonium dihydrogen phosphate only 
absorbs it very slowly. Similarly, in the absence of water, mag- 
nesium ammonium phosphate cannot be obtained from magnesium 


hydrogen phosphate. W. G. 


Allotropy of Carbon. Maurice Copisarow (Chem. News, 
1919, 118, 301—304).—The polyatomicity of the carbon molecule 
is proved by (i) the existence of several forms of carbon which are 
chemically and physically distinct from one another, (ii) the high 
volatilisation point, (iii) the general theory of the solid state, 
(iv) the products of moist oxidation, (v) the combustion of carbon, 
and (vi) the X-ray spectrometric study of the modifications of 
carbon. In accordance with the theory of allotropy (this vol., 
ii, 279), carbon may exist in three forms: (a) a non-rigid, mole- 
cular configuration, some valencies of which are free, (/) a rigid, 
molecular configuration, some valencies of which are free, and 
(c) a rigid, molecular configuration, all valencies of which are fixed. 
From a consideration of the heats of combustion, products of oxida- 
tion, and the physical properties of the three forms of carbon, it 
is shown that amorphous carbon is represented by a, graphite by 
b, and diamond by ec. Possible configurations in keeping with the 
above are drawn in the paper. o. &. @. 


The Oxidation of Coal. Freperick Vincent TipesweELt and 
RicwarD VERNON WHEELER (T., 1919, 115, 895—902). 


The Preparation of Carbonyl Chloride by Means of 
Carbon Tetrachloride and Oleum or Ordinary Sulphuric 
Acid. V. Gricnarp and Ep. Ursain (Compt. rend., 1919, 169, 
17—20).—With sulphur trioxide, carbon tetrachloride reacts 
according to the equation 2SO,+CCl,=COCI,+8,0,Cl,, but with 
pyrosulphuric acid the reaction is SO. , + H,SO, + CCl, = COCI, + 
280,;HCl. With ordinary sulphuric acid in the presence of 
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infusorial earth as a catalyst, the reaction is 2H,SO,+3CCl,= 
3COCI, + 4HCl+8,0,Cl,, together with a slight secondary reaction, 
8,0,Cl, + CCI, =COCI, + 280,Cl.. The principal objection to this 
second method is the presence of hydrogen chloride with the 
carbonyl chloride, but this may be got over to some extent by dis- 
solving the carbonyl chloride in carbon tetrachloride, the hydrogen 
chloride being only slightly soluble in this solvent. [See, further, 
J. Soc. Chem. Ind., 1919, August. ] W. G. 


Action of Concentrated Sulphuric Acid on Carbon 
Tetrachloride. Cu. Maveuin and L. J. Simon (Compt. rend., 
1919, 169, 34-36. Compare Grignard and Urbain, preceding 
abstract).-Rea! sulphuric acid reacts with carbon tetrachloride 
at about 150° according to the equation CCl, + H,SO,=SO;,HCI + 
COCI,+ HCl. If an acid which is slightly aqueous is used, the 
water present is decomposed by the chlorosulphonic acid first 
formed, giving sulphuric acid and hydrogen chloride. Finally, the 
chlorosulphonic acid itself reacts with carbon tetrachloride, thus: 
CCl, + 280,HCl =8,0,Cl, + 2HCl+COCI,. The carbonyl chloride 
is purified by solution in carbon tetrachloride and subsequent 
distillation. W. G. 


The Sulphones formed by the Iodides of Sodium, 
Rubidium, and Cesium. R. pe Forcranp and F. Tasoury 
(Compt. rend., 1919, 168, 1253—-1257).—By the action of liquid 
sulphur dioxide on the iodides of sodium, rubidium, and cesium, 
the authors have obtained sulphones of the type MI,3SO,, that of 
sodium being amorphous and the other two being soluble in excess 
of liquid sulphur dioxide, and crystallising from it on evaporation 


at 0°. W. G. 


Stability of Sodium Thiosulphate Solutions. I. M. 
Koitnorr (Pharm. Weekblad, 1919, 56, 878—888).—In general, 
the decomposition of thios ulphate solutions proceeds more rapidly 
in the light than in the dark. The oxidising action of the air may 
be prevented to some extent by covering the solution with a layer 
of light petroleum. The presence of alkaline substances prevents 
the decomposition almost completely. The addition of about 
0°2 gram of sodium carbonate per litre is sufficient to ensure in 
great measure the stability of the solution. The accelerative effect 
of deposited sulphur on the decomposition is probably due to 
bacterial action. The decomposition may be retarded by the addi- 


tion of 0°01 gram of mercuric iodide per litre of solution. 
W. S. M. 


Sodium Hydrogen Sulphite Crystals (NaHSO,,3H,O).— 
Watrtuer Scotter and Arno WILHELM (Zeitsch. angew. Chem., 
1919, 32, 198—199)._-The sodium hydrogen sulphite crystals 
deposited at low winter temperatures from aqueous solutions con- 
tain three molecules of water. They are 2—6 cm. long, 2—3 mm. 
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thick, hexagonal in section, and belong apparently to the rhombic 
system. At higher temperatures or when removed from the mother 
liquor, they rapidly lose water and disintegrate, leaving a residue 
of anhydrous sodium hydrogen sulphite containing sulphate and 
traces of pyrosulphite if they have been exposed to the air. 

G. F. M. 


Lime Mortars: Solution and Conversion of Solid Sub- 
stances into Colloids. V. Kouniscnirrer and G. WALTHER 
(Zeitsch. Elektrochem., 1919, 25, 159—183).—The rate at which 
calcium oxide, prepared from calcium carbonate, calcium hydr- 
oxide, and calcium oxalate, respectively, combines with water 
vapour at the ordinary temperature has been determined. The 
volume changes and the amount of water taken up have also been 
determined. The rate of absorption is shown to differ with the 
various samples of calcium oxide. Further, the rate of sediment- 
ation of calcium hydroxide has been measured for calcium hydr- 
oxide prepared by slaking lime in water or solutions of calcium 
chloride, calcium nitrate, sodium chloride, potassium chloride, 
potassium nitrate, sodium hydroxide, sodium acetate, potassium 
thiocyanate, ammonia, ammonium oxalate, and sodium carbonate 
of various concentrations. The rate at which sedimentation occurs 
varies with the different electrolytes; some when in small concen- 
trations increase the sedimentation velocity, and in large concen- 
trations decrease it, whilst in other cases the reverse is the case. 
The velocity of sedimentation is greater when water is added to 
quicklime than when lime is added to water. Further, a differ- 
ence is observed in the rate of sedimentation of calcium hydroxide 
produced by slaking lime in lime-water. The sedimented product 
of a suspension of calcium hvdroxide in water is not the same as 
the product obtained by slaking lime in water and allowing it to 
settle. The results obtained indicate that in the production of a 
true solution of calcium hydroxide in water from lime, an inter- 
mediate colloidal state is first formed. J. F. 8. 


Lead-Sodium-Mercury and Lead-Sodium-Tin Alloys. J. 
GoEBEL (Zeitsch. anorg. Chem., 1919, 106, 209—228).—A thermal 
investigation has been made of lead—sodium—mercury alloys contain- 
ing up to 4% of sodium and 7% of mercury, and of lead—sodium— 
tin alloys containing up to 4% of sodium and 6% of tin. The lead— 
sodium binary alloys show a eutectic point at 308° with 2°7% of 
sodium, the eutectic consisting of mixed crystals of sodium and 
lead with a compound, probably Na,Pb,, which corresponds with 
4% of sodium. To obtain the equilibrium diagram of the lead— 
sodium—mercury alloys, sixty-three fusions were made. In presence 
of mercury up to 2%, the lead—sodium eutectic persists, but the 
eutectic point is lowered about 5°. With more mercury, up to 
7%, the eutectic point disappears, but is still represented in the 
diagram by a minimum in the same position. Sodium is more 
soluble in the lead—mercury mixed crystals than in pure lead. A 
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plan of the space diagram with isothermal lines is given. The 
series of fusions with 3% of mercury was extended up to 12% of 
sodium. The liquidus line rises from 2°7% to about 5% of sodium, 
then falls to a eutectic point between 7 and 8% of sodium at 290°, 
and again rises to a high maximum at 354° with 10% of sodium. 
It then falls rapidly towards another eutectic line at 280°. The 
existence of at least two compounds is indicated, but their nature 
is not apparent. 

To obtain the equilibrium diagram for the lead-sodium-tin 
system up to 4% of sodium and 6% of tin, forty-eight fusions were 
made. The space diagram consists of two surfaces meeting in a 
depression running parallel to the lead-tin side of the diagram. 
This depression represents the separation of a eutectic consisting of 
lead—sodium mixed crystals with an unknown compound. The 
temperature of the eutectic point falls with increasing quantities 
of tin from 308° to 296°. The lead—-tin mi#®d crystals appear to 
dissolve no more sodium than pure lead. E. H. R. 


Reduction of Metallic Sulphides by Means of Aluminium. 
N. Parravano and P. Acostini (Gazzetta, 1919, 49, i, 103—115. 
Compare Parravano and De Cesaris, A., 1917, ii, 292).—The dis- 
placement of the metal of a sulphide by another metal in accord- 
ance with the equation M!+MS >= M'S+M is considered in the 
two cases: (1) when the reacting compounds are able to exist 
together without mixing, and (2) when such compounds are more 
or less miscible in the liquid state alone or in both the liquid and 
solid states. 

In the experiments made, the metallic sulphide was added to 
molten aluminium contained in a clay crucible, the reacting sub- 
stances being taken in weighed quantities. The fused mass was 
then gradually heated and stirred until reaction commenced, and 
after a short time was allowed to cool. In all cases, the apparatus 
was surrounded by an inert gas. 

The sulphides investigated were PbS, Cu,S, SnS, CdS, ZnS, 
Sb,S;, Ag,S, Bi,S,, NiS, and CoS, all of which were largely, and 
some completely, desulphurised by aluminium. Noteworthy is the 
reduction of zine sulphide, to which is attributed a higher heat 
of formation than to the equivalent proportion of aluminium 
sulphide. With PbS, Cu,S8, SnS, Ag.S, and Bi,S,, the amount of 
the metal obtained approximates closely to the theoretical quantity, 
whereas this is not the case either (1) with CdS and ZnS, owing to 
the volatility of the reduced metal, or (2) with NiS and CoS, owing 
to projection of material from the crucible in consequence of the 
excessive vigour of the reaction. , ee 


New Synthesis of Phosgenite. W. A. Hamor and H. E. 
Gitt (Amer. J. Sci., 1919, [iv], 47, 430).—Phosgenite, 
PbCO,;,PbCl,, has been synthesised by heating a mixture of lead 
hydroxide and excess of carbonyl chloride for one to four hours at 
95°, 120°, 150°, 175°, 200°, and 250°. ‘The best results were 
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and ethylene, or (d) nitrogen and acetylene, or (2) illuminating 
gas, (3) Dowson gas, or (4) gas formed by the decomposition of 
barium formate at 500—600° or calcium formate at 400°. 

T. H. P. 


The Qualitative Separation of Silver from Univalent Mer- 
cury. N. von ZweicBerck (Zeitsch. anorg. Chem., 1916, 93, 
320—326).—In the ordinary separation of silver chloride from 
mercurous chloride by means of ammonia, a part of the silver is 
always retained by the black precipitate, and when the quantity 
of silver is relatively small it may be overlooked entirely. The 
silver is retained in the form of an amalgam, this being an addi- 
tional proof that the black precipitate consists of a mixture of the 
mercuric compound and metallic mercury. 

The mixture of chlorides should be oxidised by means of bromine 
or of sodium hypochlorite and nitric acid to convert mercury to 
the mercuric condition. C. H. D. 


Determination of the Hardness of Natural Waters, and the 
Use of Methyl-red as an Indicator. Sypnrey A. Kay and Susan 
H. Newranps (J. Soc. Chem. Ind., 1916, 35, 445—447)—A 
rough relationship is traceable between electrical conductivity and 
hardness of natural waters, twenty units (gemmhos) of conduc- 
tivity corresponding with about one degree of hardness. In the 


estimation of temporary hardness by Hehner’s method, methyl-red 
is a more suitable indicator than methyl-orange. Yellow in neutral 
solution, it changes to red at H=10-5, and is therefore ten times 
as sensitive as methyl-orange. For this reason it is, of course, 
necessary to remove carbon dioxide from the solution during the 
titration either by boiling or by passing a current of air. Incident- 
ally the authors point out the advantage of using methyl-red for 
all purposes, particularly for ammonia titrations, and titrations 
by artificial light. In the estimation of permanent hardness, the 
inaccuracies attendant on the sodium carbonate evaporation method 
are obviated by evaporating the water with a known excess of 
potassium carbonate in a platinum basin, extracting with 20% 
alcohol, and titrating the filtrate and washings, after rinsing out 
the basin with 90% alcohol, with N/50-hydrochloric acid, using 
methyl-red as indicator. The total hardness may then be obtained 
either by a titration of the carbonate precipitate remaining from 
the above operation, or by repeating the experiment as for the 
determination of permanent hardness, after first neutralising the 
water as in determining temporary hardness. The potassium 
carbonate required to precipitate the calcium and magnesium salts 
is then equivalent to the total hardness. In carrying out the above 
methods, contamination of the contents of evaporating basins with 
oxides of sulphur, etc., from coal gas flames must be guarded 
against, and the use of soft glass vessels for the titrations may also 
lead to serious error. Taking such precautions the error rarely 
exceeds 0°2 degree. G. F. M. 
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Bstimation of Calcium and Magnesium in Natural Waters. 
Sypney A. Kay and Susan H. Newtanps (J. Soc. Chem. Ind., 
1916, 35, 447—449).—A rapid method for the individual estima- 
tion of calcium and magnesium in natural waters is based on the 
fact that calcium carbonate is practically insoluble in ammonium 
carbonate, whilst magnesium carbonate is soluble in an excess of 
that reagent. One hundred c.c. of the water are evaporated to dry- 
ness in a platinum dish with 10 c.c. of 2% ammonium carbonate 
solution. The residue is extracted three times with 15 c.c. of 
ammonium carbonate solution on a water-bath and the final residue 
washed four times with 90% alcohol until the washings are free 
from alkalinity. The residue of calcium carbonate is dissolved in 
N /10-hydrochloric acid and titrated back with WV /50-baryta solu- 
tion. The difference between the calcium as thus found and the 
total hardness as determined by the method described in the 
previous abstract gives the magnesium. G. F. M. 


A Study of Indicators for the Determination of Temporary 
Hardness in Water. Jonn F., Norron and H. I. Know ies 
(J. Amer. Chem. Soc., 1916, 38, 877—884).—Starting from the 
principle that in any titration with a given indicator, the end- 
point, determined by colour-change, is reached when the hydrogen 
ion concentration attains a definite value depending on the ionisa- 
tion constant of the indicator and the fraction transformed, ex- 
periments have been made to determine the most suitable indicator 
for use in titrating natural waters. A series of waters was pre- 
pared containing known amounts of calcium and magnesium 
hydrogen carbonates, calcium chloride, and magnesium sulphate, 
and these were titrated with acid in presence of indicators chosen 
from among those which change colour between hydrogen ion 
concentrations of 10-* and 10-®. A suitable end-point colour for 
each indicator had been previously determined. Butter-yellow 
(dimethylaminoazobenzene) gave the best results, methyl-orange, 
methyl-red, and sodium alizarinsulphonate giving low results, 
whilst lacmoid and phenacetolin gave end-points varying according 
to the heat treatment of the solution. In presence of alum, lac- 
moid gives the best results. A standard colour is recommended 
for titrations with butter-yellow. E. H. R. 


Rapid Assay of Lead. Grecory Torossian (J. Ind. Eng. Chem., 
1916, 8, 331).—About 0°2 gram of the finely-powdered sample 
(lead oxide, lead sulphate, red lead, etc.) is placed in a shallow 
depression in an aluminium plate (made by placing a piece of 
aluminium plate over a hole and striking it with a pestle) and 
then moistened with a few drops of dilute hydrochloric acid. More 
of the acid is added gradually until the lead has been reduced 
completely; this usually takes from five to ten minutes. The 
spongy lead is then washed with water, pressed with a glass rod 
into a compact mass, dried, and weighed. The results obtained 
do not generally differ by more than 0°2% from those found by 
the ordinary methods. W. P. 8. 
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A Rapid Method for the Estimation of Copper and Iron. 
Granam Epcar (J. Amer. Chem. Soc., 1916, 38, 884—887).—A 
modification of Volhard’s method for the estimation of copper is 
suggested by which copper and iron may both be estimated in 
the same solution. The solution containing some sulphuric acid 
is nearly neutralised with ammonia or sodium carbonate, and a 
known volume of standard ammonium thiocyanate solution is added 
sufficient to precipitate all the copper, the solution being at the 
same time boiled and saturated with sulphur dioxide so that the 
iron is completely reduced. A current of carbon dioxide is now 
passed and the solution boiled to remove SO,, after which it is 
cooled and filtered. The filtrate is treated with excess of standard 
silver nitrate solution, and the iron is then tifrated with standard 
permanganate solution. A trace of ferrous sulphate is added to 
decolorise the permanganate, and the excess of silver nitrate is 
titrated with standard thiocyanate. From the total thiocyanate 
and silver nitrate used the copper can then be calculated. The 
method gives accurate results and is well adapted to the analysis 
of ores. E. H. R. 


Alkalimetric Estimation of Certain Bivalent Metals in the 
Form of Tertiary Phosphates, with Especial Reference to the 
Volumetric Estimation of Cobalt and Nickel. W. R. ScHOELLER 
and A. R. Powett (Analyst, 1916, 41, 124—130).—The volumetric 
estimation of certain metals which yield phosphates of the type 
M”NH,PO, was investigated. Ammonium magnesium phosphate, 
after being washed with ammonia solution and then with 50% 
alcohol to remove free ammonia, may be titrated with V/10-acid 
solution, using cochineal as indicator. Zinc, cadmium, and man- 
ganese can also be titrated after precipitation as phosphate. The 
following process is recommended for the estimation of cobalt. 
The cobalt solution (which may also contain nickel) is treated with 
an amount of ammonium phosphate equal to five times the com- 
bined weights of the cobalt and nickel, and dilute ammonia is 
added, drop by drop, to the boiling solution until the blue pre- 
cipitate at first formed becomes pink. The precipitate is then 
collected, washed, rinsed into a beaker, and titrated with standard 
acid until the precipitate disappears; an indicator is not required. 
A double precipitation of the cobalt is necessary to remove all the 
nickel if this metal is present. The nickel in the slightly 
ammoniacal filtrate from the cobalt phosphate may be titrated with 
cyanide solution without further manipulation; this titration 
should be made without delay, as a precipitate tends to form after 
a time. W. P. S. 


New Methods of Testing for Molybdenum. James Moir 
(7. Chem. Metall. Min. Soc. S. Africa, 1916, 16, 191—192).—An 
alkali molybdate solution, when acidified with acetic acid and 
treated with a small quantity of hydrazine or quinol, and boiled, 
yields a deep blue coloration. A slightly acid solution of molybdic 
acid also yields a blue coloration when boiled for some time with 
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the addition of potassium iodide. A sensitive test for molybdenum 
is reduction with zinc in the presence of a thiocyanate; a crimson 
coloration is obtained. If iron is also present, a red coloration 
is obtained on adding the thiocyanate, but the colour disappears 
on reduction and the crimson coloration due to the molybdenum 
then develops. An orange coloration is obtained when molybdic 
acid in acetic acid solution is treated with pyrogallol or pyro- 
catechol. . W. P.S. 


Estimation of Vanadium by ‘“Cupferron” (Ammonium 
Nitrosophenylhydroxylamine). W. A. Turner (Amer. J. Sci., 
1916, 41, 339—343).—Two hundred c.c. of a metavanadate solu- 
tion, containing about 0°16 gram of vanadium pentoxide and 1% 
of hydrochloric acid, are treated with 6% “cupferron ” solution, 
the latter being added gradually until a slight excess is present, 
as is shown by the appearance of a white precipitate of nitroso- 
phenylhydroxylamine. The precipitate is then collected on a 
filter, washed with a solution containing 6 c.c. of concentrated 
sulphuric acid and 1°5 grams of “cupferron”’ per litre, dried, 
ignited in a platinum crucible, and weighed as vanadium pent- 
oxide. At the commencement of the ignition, a very small flame 
should be used, so that the vanadium pentoxide does not fuse 
before all carbon, etc., has been oxidised ; the heat is then increased 
and the fused oxide caused to flow round the sides of the crucible 


in order to ensure complete oxidation. The method yields trust- 
worthy results. The reaction between “cupferron” and a soluble 
vanadate in slightly acid solution is very sensitive, a red coloration 
being obtained with a solution containing 0°004 mg. of vanadium 
per c.c.; a precipitate is given by stronger solutions. W. P. 8S. 


New Method for the Iodometric Estimation of Vanadium. 
Behaviour of Quinquevalent and Quadrivalent Vanadium 
towards the Halogen Acids. Hueco Dirz and Friepricu Barpacn 
(Zettsch. anorg. Chem., 1915, 98, 97—136).—The apparatus em- 
ployed is that used for the estimation of chlorate by means of 
potassium bromide and hydrochloric acid (A., 1901, ii, 687). Pure 
ammonium metavanadate is used for the control experiments. At 
the ordinary temperature, quinquevalent vanadium is only very 
slowly reduced to the quadrivalent state by hydrochloric acid, 
but it is completely and rapidly reduced by potassium bromide and 
hydrochloric acid under suitable conditions, and the reduction does 
not proceed any further. A sufficiently large excess of acid must 
be present in order to shorten the time of the reaction. Potassium 
iodide and hydrochloric acid bring about reduction at the ordinary 
temperature to the tervalent stage, although a pure solution of 
quadrivalent vanadium is not further reduced under similar cun- 

itions. 

The method is best carried out by placing 25 c.c. of the 
vanadium solution in the evolution apparatus, adding 10 c.c. of 


ii. 348 ABSTRACTS OF CHEMICAL PAPERS. 


a 10% solution of potassium bromide and 75 c.c. of concentrated 
hydrochloric acid, and allowing the reaction to proceed for five 
minutes. The small absorbing vessel contains a 5% solution of 
potassium iodide. When the reaction is over, 20 c.c. of 5% 
potassium iodide are added, the contents of the absorption vessel 
are washed back, and the solution is titrated with thiosulphate. 

Sulphuric acid may be used in place of hydrochloric acid, but 
the latter is more convenient. 

The principal reaction is: V,O,;+ 2KBr+6HCl=2VOCI, + Br, + 
2KCl + 3H,0. C. H. D. 


Analysis of Columbium-Tantalum Minerale, with Some New 
Tests for Columbium, Tantalum, and Titanium. James Moir 
(J. Chem. Metall. Min. Soc. S. Africa, 1916, 16, 189—191).—The 
finely-divided mineral is fused with potassium hydroxide, the fused 
mass dissolved in twenty times its weight of water, and the solution 
filtered, the insoluble portion being washed with warm, dilute 
potassium hydroxide solution. The titanium remains insoluble as 
K,TiO;, along with iron and aluminium hydroxides, etc. The 
alkaline filtrate is treated with concentrated sodium hydroxide 
solution, when sodium tantalate crystallises in needles within a few 
minutes; if the liquid is now decanted, sodium columbate will 
separate out after several hours. Sodium columbate, when treated 
with ammonium oxalate, an acid, and zinc, gives a deep brown 
coloration, which changes to yellow as the reduction proceeds; the 
coloration is not changed by the addition of hydrogen peroxide. 
‘Titanium solutions treated in a similar way give a yellow colora- 
tion, which changes to orange-red with hydrogen peroxide. When 
potassium hyposulphite is added to an acid solution of columbic 
acid, a yellow precipitate forms; titanium solutions yield an orange- 
red coloration with this reagent. Columbic acid gives an orange 
precipitate with pyrogallol provided the solution does not contain 
an excess of mineral acid ; tantalum gives a pale yellow precipitate. 
Concentrated sulphuric acid solutions of columbium yield char- 
acteristic colour reactions with certain phenols, but only yellow 
colorations are obtained in the case of tantalum. The reaction 
of titanium described by Lenher and Crawford (A., 1913, ii, 250) 
is rendered more sensitive by the addition of thiocyanate after 
reducing with zine and hydrochloric acid. W. P. S$. 


Analysis of Commercial Benzols. P. E. Spreimann and E. G. 
WueeEter (J. Soc. Chem. Ind., 1916, 35, 396—399).—Toluene is 
estimated by distilling 100 c.c. of the benzol from an Engler flask 
at the rate of 7 c.c. a minute, and the volume of the distillate 
passing over up to 90° indicates by reference to a curve the quan- 
tity of toluene present in the mixture to an accuracy of about 1%. 
Carbon disulphide is estimated by determining the difference in 
specific gravity before and after its removal, as xanthate, by means 
of alcoholic potassium hydroxide and reference to a curve. After 
the removal of the carbon disulphide, the mixture consists essev- 
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tially of benzene, toluene, and paraffin; the toluene content being 
known, the specific gravity of such a mixture of benzene and toluene 
is found from the table, and the difference between this and the 
observed specific gravity is a measure of the paraffin content, the 
gravity of the paraffin in benzol being taken on the average as 
0°730. The paper is illustrated by curves, diagrams, and numerous 
examples. G. F. M. 


Solubility of Naphthalene in Ammonia. J. Bronn (Zeitsch. 
angew. Chem., 1916, 29, i, 172).—A reply to Hilpert (this vol., ii, 
201). Whilst naphthalene is but sparingly soluble in liquid 
ammonia at its boiling point (—38°), at higher temperatures very 
considerable quantities are dissolved, pm are re-deposited on 
cooling. G. F. M. 


Ethereal Oile. Estimation of Eucalyptus Oil. Scuimmen 
& Co. (Chem. Zentr., 1916, i, 55—56; from Geschadftsber, October, 
1915).—The arsenic acid method is unsuitable in presence of 
alcoholic constituents, whilst the resorcinol method always gives 
good results. 

The following constants are given for oil of milfoil: D% 0°9339, 
n> = 1°47632, acid number 5°6, ester number 24°3, acetyl number 
86°8. 

The statement of Sacher that the purity of vanillin can be 
estimated to 0°1% by titrating with V/10-potassium hydroxide was 
not confirmed. N. H. J. M. 


Estimation of Alcohol in the Presence of Phenol. J 
Euruicu (J. Ind, Eng. Chem., 1916, 8, 240—241).—For mixtures 
containing from 8% to 20% of alcohol and 1% to 10% of phenol 
50 c.c. of the sample are diluted with 30 c.c. of water, rendered 
strongly alkaline with concentrated sodium hydroxide solution, and 
distilled ; 50 c.c. of distillate are collected. Twenty-five c.c. of the 
distillate are diluted with 30 c.c. of water, a slight excess of 
bromine is added, the excess is destroyed by the addition of a few 
drops of thiosulphate solution, an excess of sodium hydroxide is 
then added, the mixture distilled, and the alcohol estimated in the 
distillate by determining the specific gravity. The two distillations 
are necessary since small quantities of phenol pass over in the first 
distillation in spite of the excess of alkali in the solution. For 
higher concentrations of alcohol than those mentioned, 100 c.c. of 
distillate should be collected. W. P. S. 


Content of Cholesterol and Fatty Substances in the Blood, 
together with a Modification of the Colorimetric Method for 
Estimating Cholesterol. Frank A. Csonxa (J. Biol. Chem., 1916, 
24, 431—438).—The amount of cholesterol in the blood in cases 
of pernicious anemia is considerably below that found in the normal 
individual; the iodine number of the fatty acids of the anemic 
blood varies from 53 to 103 (compare Medak, A., 1914, i, 355). 

For the estimation of cholesterol, 2 c.c. of blood are measured 
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by an Ostwald pipette into a flask of the shape illustrated in the 
accompanying figure, and boiled with 20 c.c. of alcohol (95%), 
4 grams of potassium hydr- 
oxide, and 2 c.c. of a 10% solu- 
tion of barium chloride for one 
hour under a reflux condenser. 
After cooling, water is added 
up to the constriction and the 
cholesterol extracted by succes- 
sive quantities of ether. After 
each extraction, the ethereal 
layer is brought to the con- 
striction by adding a little 
water and is then blown by 
pressure into a separating fun- 
nel. The combined extracts are 
washed with water, the ether 
distilled off, and the cholesterol 
estimated by the intensity of 
the colour produced on treat- 
ment with acetic anhydride and 
concentrated sulphuric acid, as 
in the Autenrieth and Funk 
method. The addition of 


& Ys aed bu 70 sala " barium chloride to the saponi- 
C. Constriction, 25 mm. diameter. fication mixture eliminates 


almost entirely the yellow 
colour otherwise obtained in the final liquid. H. W. B. 


Estimation of Sucrose in Condensed Milk. G. W. Knicur and 
G. Formanex (J. Ind. Eng. Chem., 1916, 8, 28—31).—Sampling, 
clarification, and method of inversion are the principal features of 
the method proposed. The tin of condensed milk (after the removal 
of the label) is heated for a short time at 100°, cooled in a desic- 
cator, weighed, and its contents then rinsed with hot water into a 
500 c.c. flask; the tin is now dried and re-weighed. The contents 
of the flask are shaken to ensure solution of all sugar crystals, 
cooled, and diluted to 500 c.c. Two portions of 50 c.c. and 100 c.c., 
respectively, of the solution are transferred to separate 200 c.c. 
flasks, and each is treated successively with 1°7 c.c. of 5% phospho- 
tungstic acid solution and 2°1 c.c. of normal lead acetate solution 
for each 10 grams of condensed milk in the respective portions. 
The mixtures are diluted to the mark, filtered, and portions of 
about 100 c.c. of the filtrates are treated with solid potassium 
oxalate, added in small quantities at a time, until the precipitate 
settles quickly, leaving a clear liquid; about 0°5 gram of the 
oxalate is usually sufficient, and an excess should be avoided. The 
mixtures are again filtered, and the filtrates polarised at 20°. The 
direct polarisation reading (P), corrected for the volume of the 
precipitate, is found by multiplying the reading of the weaker 
solution by 4 and subtracting the reading of the stronger solution 
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from the result. Two portions of 50 c.c. of the respective filtrates 
are now placed in 100 c.c. flasks, 5 c.c. of 38°8% hydrochloric acid 
are added to each, and the mixtures set aside at 20—25° for 
eighteen hours; they are then neutralised, diluted to 100 c.c., and 
polarised at 20°. The reading of the stronger solution is sub- 
tracted from 4 times the reading of the weaker solution, and the 
result multinlied by 2 to obtain the corrected invert polarisation 
(P’). The percentage quantity of sucrose (S) in the milk is then 
calculated from the equation S=26000(P —P’)/W(141'7—¢/2), 
where W is the weight of the sample and ¢ the temperature of the 
polarisations. W. P. &. 


Inversion of Sucrose by Invertase. Use of Salicylated 
Yeast. H. Petter (Bull. Assoc. Chim. Sucr. Dist., 1915, 33, 
89—93. Compare this vol., ii, 157).—To ensure complete inversion 
of sucrose in such substances as molasses by means of yeast, it is 
necessary to take many circumstances into consideration. Molasses 
contain substances which retard the inversion, clarifying agents 
have the same effect, and even when the activity of the yeast is 
checked by a control inversion using pure sucrose under the same 
conditions, the rate of inversion is not the same in both cases. It 


always proceeds more slowly in the case of molasses than with pure 
sucrose. W. P. S. 


Preparation of Invertase for the Estimation of Sucrose. 
W. A. Davis (Bull, Assoc. Chim. Sucr. Dist., 1915, 38, 94—97).— 
It is pointed out that pure invertase was used for the inversion 
of sucrose prior to the process described by Hudson (A., 1914, 
ii, 1147; compare T., 1886, 73, 927); and that purification by 
treatment with lead acetate and dialysis is unnecessary, since 


autolysed yeast in the presence of toluene is stable for a long 
time. W. P. S. 


Estimation of Pectin in Spices. Tx. von FEeLLtenserc (Chem. 
Zentr., 1916, i, 530—531; from Mitt. Lebensmittelunters. Hyg., 
7, 42—61).—The method depends on the estimation of the methyl 
alcohol in the pectin (compare A., 1915, i, 774). From 1 to 2 
grams of the sample are placed on a filter and treated with small 
quantities of boiling 95% alcohol until the filtrate measures about 
40 c.c.; after a similar treatment with light petroleum, the con- 
tents of the filter are dried, transferred to a flask, and distilled 
with 40 c.c. of water, 20 c.c. of distillate being collected. The 
mixture in the flask is now treated, while hot, with 5 c.c. of 10% 
sodium hydroxide solution, and, after five minutes, 2°5 c.c. of 
dilute sulphuric acid (1:4) are added, and 16°2 c.c. are distilled 
over; this distillate is mixed with 5 drops of sodium hydroxide 
solution and 5 drops of 10% silver nitrate solution and again dis- 
tilled, 10 ¢.c. of distillate being collected and once more distilled. 
The final distillate, measuring exactly 6 c.c., is weighed. Three 
c.c. of it are then treated with 1 c.c. of an alcohol-sulphuric acid 
solution (21 c.c. of 95% alcohol and 40 c.c. of concentrated 
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sulphuric acid diluted with water to 200 c.c.) and 1 c.c. of 5% 
potassium permanganate solution. Comparison solutions containing 
5 mg., 1 mg., and 0°3 mg. of methyl alcohol, respectively, are 
similarly treated at the same time. After two minutes, the mix- 
tures are each treated with 1 c.c. of 8% oxalic acid solution, 1 cc. 
of concentrated sulphuric acid, and 5 c.c. of magenta-sulphurous 
acid solution, and the colorations obtained are compared after the 
lapse of one hour. The pectin content of the sample is ten times 
that of the methyl alcohol. W. P. 8. 


Estimation of 8-Hydroxybutyric Acid. P. A. SHarrer and 
R. 8. Husparp (Proc. Amer. Soc. Biol. Chem., 1915, xxvii.; J. Biol. 
Chem., 1916, 24. Compare Shaffer and Marriott, A., 1914, ii, 
77).—By increasing the strength of the sulphuric acid required in 
the oxidation of the B-hydroxybutyric acid to 104, the oxidation 
is completed in twenty minutes, and the time required by the 
method of estimation thereby greatly shortened. H. W. B. 


Detection and Hstimation of Citric Acid in Wine. F. 
Scnarrer and E. Gury (Chem. Zentr., 1916, i, 389—390; from 
Mitt. Lebersmittelunters. Hyg., 1915, 6, 247—251).—A modifica- 
tion of Denigés’s method is described, the quantity of citric acid 
being found from the volume of precipitate obtained. Twenty-five 
c.c. of the wine are rendered slightly alkaline with ammonia, 
evaporated to 10 c.c., then treated with 10 c.c. of 7% copper 
sulphate solution, and the mixture is evaporated to 10 c.c., cooled, 
diluted to 25 c.c., filtered, and 10 c.c. of the filtrate are heated 
with the addition of 1°5 c.c. of Denigés’s reagent (compare A., 1915, 
ii, 847). After cooling, the mixture is filtered, the precipitate 
washed, and 1% potassium permanganate is added to the boiling 
filtrate until a brown coloration is obtained. A small quantity 
of hydrogen peroxide is added to destroy the coloration, and the 
mixture is submitted to centrifugal action in a graduated tube. 
The volume of the precipitate in c.c. multiplied by 0-021 gives the 
quantity of citric acid in grams per litre of wine. W. P. S. 


Detection of Picric Acid in Urine and Viscera. E. Kony- 
Asrest (Ann. Falsif., 1916, 9, 63—68).—Twenty c.c. of the urine 
are treated with 20 c.c. of mercuric sulphate solution (mercuric 
oxide, 20 grams, sulphuric acid, 40 c.c., and water, 200 c.c.), the 
mixture is filtered, and the filtrate is extracted with chloroform. 
The chloroform solution is mixed with 0°5 c.c. of water, the chloro- 
form evaporated, and the residual aqueous solution is tested for 
picric acid. For this purpose, the picric acid is dyed on to wool 
or silk and the latter then treated with an alkaline potassium 
cyanide solution (isopurpurate reaction). The method will detect 
the presence of 0°005 gram of picric acid per litre of urine. In the 
case of viscera, the substance is extracted with 90% alcohol con- 
taining 1% of tartaric acid, the alcoholic extract is evaporated 
under reduced pressure, the residue obtained again extracted with 
alcohol, and the residue left on evaporating this extract is finally 


ANALYTICAL CHEMISTRY. ii. 353 


treated with absolute alcohol. The alcoholic solution is filtered, 
the filtrate diluted with a small quantity of water, and evaporated 
under reduced pressure. The residual aqueous liquid is acidified 
with sulphuric acid (the acidity should be about 2%), extracted 
with ether, the ethereal solution evaporated, the residue dissolved 
in a small quantity of 1% tartaric acid solution, and extracted 
successively with light petroleum and ether. After these solvents 
have been separated, the aqueous solution is acidified with sulphuric 
acid, and the picric acid is extracted with ether. The picric acid 
may then be identified by the usual reactions. W. P. 8. 


Diazo-reaction for the Detection of Picramic Acid in Urine. 
Henri Pecxer (J. Pharm. Chim., 1916, [vii], 18, 268—269).—Ten 
c.c. of the urine are treated with 2 drops of 1% potassium nitrite 
solution and 5 drops of sulphuric acid (1:1) and then rendered 
slightly alkaline by the addition of B-naphthol dissolved in 
ammonia (D0°925). A reddish-violet coloration is obtained if the 
urine contains picramic acid. The colour is soluble in ether. 
Urinary and biliary pigments do not interfere with the reaction. 

W. P. S. 


Estimation of Salicylic Acid in Jams, etc. E. MUO.LLER- 
Horssty (Chem. Zentr., 1916, i, 388—389; from Mitt. Lebens- 
mittelunters. Hyg., 1915, 6, 251—253)—Methods described by 
Heintz and Limprich (A., 1913, ii, 737) and by Serger are found 
to be suitable for the rapid estimation of salicylic acid, but more 
trustworthy are those proposed by von Fellenberg (A., 1910, 
ii, 906) and Philippe (A., 1912, ii. 932). In the latter method, 
the use of nickel basins is recommended, and the water-cooling 
apparatus is replaced by an air condenser. Fellenberg has men- 
tioned that the result obtained should be increased by 10%, owing 
to the fact that this amount of salicylic acid is retained by the 
precipitate formed when the sample is clarified with lead acetate, 
and it is pointed out that this correction is also necessary in the 
estimation of salicylic acid by Philippe’s method. W. P. S. 


Rapid Method for the Estimation of Fat in Powders. 8S. B. 
PuiLiips (Analyst, 1916, 41, 122—123).—A quantity of the sub- 
stance, containing from 1°5 to 3°5 grams of fat, is shaken in a 
wide-mouthed, stoppered bottle with 100 c.c. of trichloroethylene ; 
after fifteen minutes, the stopper of the flask is replaced by a 
rubber stopper through which pass the stem of a 20 c.c. pipette 
and a short glass tube. The end of the pipette is provided with a 
filter consisting of two filter papers folded so as to form a thimble, 
which is tied on to a small, perforated cork, the latter being then 
fixed on to the pipette. When air pressure is applied through 
the short glass tube, the liquid is forced through the filter into 
the pipette, and the 20 c.c. of liquid thus collected are transferred 
to a weighed flask, the solvent is evaporated, and the residue of 
fat weighed. Owing to the increase in volume of the solvent, due 
to the dissolved fat, a correction has to be applied in calculating 
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the quantity of fat in 100 c.c. of the solvent. For instance, in the 
estimation of fat in cocoa, if the weight of fat in the 20 c.c. of 
solvent is 0°3 gram, this is multiplied by 5°040 to obtain the 
quantity in 100 c.c.; if the weight of fat is 0°70 gram, the factor 
5°165 is used. W. P. S. 


Determination of the Melting Point of Fats and Waxes. 
L. Gotopetz (Chem. Zeit., 1916, 40, 223).—-Small glass tubes about 
3 cm. long sealed at one end are selected to fit fairly tightly 
over the bulb and lower portion of the stem of a thermometer. 
These are filled with about 0°2 gram of the fat, and the thermo- 
meter is pushed in as far as the bottom of the tube, so that a 
uniform layer of material is formed round the bulb. The fat is 
then melted by warming over a flame, and the whole is quickly 
placed in a glass tube to protect the thermometer from draughts 
and to ensure slow and regular cooling. The temperature at which 
the transparent layer of fat becomes cloudy is taken as the melting 
point. It is not identical with the solidifying point, as usually 
observed, but corresponds exactly with the true melting point. 

G. F. M. 


The Estimation of Mixtures of Paracetaldehyde and Acetal. 
KenNnepY JosePH PREVITE Orton and Puytuis Viotetr McKre 
(T., 1916, 109, 184—186).—Although acetal is hydrolysed very 
slowly in neutral or alkaline aqueous solution, hydrolysis occurs 
rapidly in the presence of hydrion. Thus a 1% solution of acetal 
in an V/6000-solution of a strong acid undergoes complete hydro- 
lysis when boiled for a few minutes, whilst paracetaldehyde gives 
no trace of acetaldehyde in the distillate under such conditions. 

For the estimation of acetal in the presence of paracetaldehyde it 
is therefore suggested that 0°2—0°4 gram of the mixture should be 
distilled with 30 c.c. of dilute acid containing hydrion at approxi- 
mately V/5000-concentration ; such a dilute acid solution is con- 
veniently obtained by diluting 7 c.c. of W/100-acetic acid to 30 c.c. 
The distillate is collected in a little water or alcohol in a well-cooled 
receiver. For determining paracetaldehyde or the total acetal and 
paracetaldehyde, 30 c.c. of NV /5-hydrochloric acid are used. Only 
a relatively small quantity of distillate need be produced, about 
7 c.c. in the estimation of acetal and 10 c.c. in the case of paracet- 
aldehyde. The acetaldehyde in the distillate is estimated by the 
method of Ripper (A., 1901, ii, 205) or of Seyewetz and Bardin 
(A., 1905, ii, 771), the latter being more rapid. 

Typical results are quoted, and indicate the usefulness of the 
method. D. F. T. 


Colorimetric Estimation of Cionamaldehyde in Cinnamon. 
TH. von Fertenserc (Chem. Zentr., 1916, i, 390—391; from Mitt. 
Lebensmittelunters. Hyg., 1915, 6, 254—266).—The value of cin- 
namon lies in its cinnamaldehyde content rather than in the 
quantity of total essential oil it contains. A method for the 
estimation of cinnamaldehyde depends on the coloration which de- 
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velops when the aldehyde is treated with sulphuric acid and isobutyl 
alcohol (compare A., 1911, ii, 667). One gram of the cinnamon 
is placed in a flask together with 40 c.c. of 95% alcohol, and the 
mixture is heated just to boiling for ten minutes, the flask being 
attached to a condenser, and any distillate collected in a 100 c.c. 
flask. From 30 to 35 c.c. of the alcohol are then distilled, 100 c.c. 
of boiled water are added to the flask, and the distillation is con- 
tinued until the total distillate measures 100 c.c. Five c.c. of the 
distillate are then mixed with 2 cc. of 5% isobutyl alcohol solu- 
tion (in 95% alcohol) and 3 c.c. of 38% alcohol, 20 c.c. of con- 
centrated: sulphuric acid are added, and, after forty-five minutes, 
the coloration obtained is compared with that yielded by a known 
amount of cinnamaldehyde under similar conditions. The stan- 
dard cinnamaldehyde solution used for comparison contains 2% 
of the aldehyde in 38% alcohol solution; it may be prepared from 
the aldehyde-sulphite compound and standardised by a bromine- 
iodine titration. Nine samples of Ceylon cinnamon were found to 
contain from 1°31 to 1°84% of cinnamaldehyde; seven samples of 
cassia-cinnamon contained from 1°23 to 2°77%, and a sample of 
cinnamon flowers 3°73%. W. P. S. 


Colorimetric Estimation of Vanillin in Vanilla. TH. von 
FELLENBERG (Chem, Zentr., 1916, ii, 391—392; from Mitt. Lebens- 
mittelunters. Hyg., 1915, 6, 267—-274).—One gram of the finely- 
divided sample is boiled under a reflux apparatus with four suc- 
cessive quantities of about 20 c.c. of water, the extracts are diluted 
to 100 c.c., 0°5 gram of kieselguhr is added, and the mixture 
filtered. Fifty c.c. of the filtrate are extracted five times with 
alcohol-free ether, using 150 c.c. of the solvent altogether, the 
ethereal solution is treated with solid calcium chloride, filtered, 
evaporated to a small volume, and the remainder of the ether 
removed by a current of air. The residue is warmed to 60° with 
30 c.c. of water, the solution filtered, and the filtrate diluted to 
100 c.c. Five c.c. of this solution are then treated with 5 c.c. of 
1% isobutyl alcohol solution (in 95% alcohol) and 20 c.c. of con- 
centrated sulphuric acid, and the coloration produced is compared, 
after forty-five minutes, with that given by a known quantity of 
vanillin. It is recommended that the vanillin should be estimated 
separately in the outer and inner portions of the vanilla pod; 
in the case of normal vanilla, these two portions contain approxi- 
mately the same quantity of vanillin, and a difference would 
indicate that some of the vanillin had been extracted from the 
outer portion. W. P. S. 


Action of Titanous Chloride on Phenylhydrazine, Substituted 
Phenylhydrazines, and p-Nitrophenylhydrazones. F. Rosinson 
(J. Soc. Dyers, 1916, 32, 80—81; from J. Manchester School 
Technol., 7, 105).—Whilst phenylhydrazine and pbromopheny!- 
hydrazine are unaffected by boiling with titanous chloride in 
acid solution, p-nitrophenylhydrazine is reduced quantitatively 
under these conditions to pphenylenediamine and ammonia. The 
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reaction may be used for the volumetric estimation of pnitro- 
phenylhydrazine and acetone-pnitrophenylhydrazone, excess of 
titanous chloride being employed, and subsequently titrated back 
with standard crystal-scarlet solution. An attempt to estimate 
acetone and formaldehyde volumetrically by precipitation of their 
nitrophenylhydrazones was not successful. G. F. M. 


Indirect Method of Estimating Pyrimidine Groups in 
Nucleotides. Watrer Jones (Proc. Amer. Soc. Biol. Chem., 1915, 
iii—x; J. Biol. Chem., 1916, 24).—The method is based on 
the discovery that in the acid hydrolysis of nucleic acids or nucleo- 
tides the phosphoric acid is liberated completely from the purine 
nucleotides in less than two hours, whereas its liberation from the 
pyrimidine nucleotides is a much slower, but regular, process. 
Hence the purine—phosphoric acid of a nucleotide-containing sub- 
stance may be estimated by heating about 10 grams of it for two 
or more hours with 5% sulphuric acid and subtracting from the 
estimated free phosphoric acid the amount arising from the pyrim- 
idine nucleotide, which has been found to be the equivalent of 
10 mg. of magnesium ammonium phosphate per hour. The pyrim- 
idine phosphoric acid is the difference between this value and the 
total phosphoric acid. H. W. B. 


The Hydrochloride Method for the Estimation of 
Alkaloids. Gero. D. Brat and Sr. Etmo Brapy (J. Ind. Eng. Chem., 
1916, 8, 48).—The method consists in extracting the alkaloid with 
ether, treating the ethereal solution with gaseous hydrogen chloride, 
evaporating the solvent, and weighing the residue of alkaloid hydro- 
chloride. For the estimation of coniine in conium seeds, the 
powdered seeds are extracted with a mixture of ether, alcohol, and 
ammonia, the ethereal solution is separated, shaken with dilute 
sulphuric acid, and the acid aqueous solution, now containing the 
alkaloid, is rendered ammoniacal and extracted with ether. The 
ethereal solution is saturated with hydrogen chloride which has 
been dried by passing it through sieves acid, the solvent is 
evaporated, and the residue weighed. The residue is then dis- 
solved in water, and the solution titrated with standard alkali 
solution, using phenolphthalein as indicator. The gravimetric and 
volumetric results thus obtained agree with each other and with 
those found by the method prescribed in the U.S. Pharmacopeia. 
The method may also be used for the estimation of alkaloids in 
colchicum root and tobacco. The alkaloid hydrochlorides in the 
three instances mentioned always separate from the ethereal solu- 
tion partly in the form of crystals and partly as an oil. W. P. S. 


Estimation of Small Quantities of Alkaloids. C. Car.inranti 
and M. Scena (Boll. chim. farm., 1916, 55, 225—232).—Part of 
this paper has been already published by E. Carlinfanti (A., 1915, 
ii, 709). Under the conditions given for the estimation of 
morphine, acetoxymorphine (heroine) may be estimated with con- 
siderable accuracy; it may be distinguished from morphine, since 


ANALYTICAL CHEMISTRY. il. 357 


it colours concentrated sulphuric acid containing nitric acid orange- 
yellow in the cold and blood-red in the hot, and does not reduce 
iodic acid. Codeine may also be estimated similarly, but for very 
small quantities of this alkaloid the method previously given (Joc. 
cit.) is recommended. 

apoMorphine may be estimated as follows: 1—5 c.c. of a 0°1% 
solution of the hydrochloride are evaporated to dryness in a basin 
on a water-bath. The residue is allowed to cool in a desiccator, 
and 10 c.c. of 95% alcohol and 0°1 gram of sodium hydrogen 
carbonate immediately added. The whole is then covered with a 
watch glass and mixed repeatedly during four to five hours, after 
which the liquid is poured into a tared flask and made up to 
volume with the washings of the residue with 95% alcohol. When 
the suspended sodium hydrogen carbonate has settled, a portion 
of the clear liquid is decanted into a colorimeter, and the emerald- 
green coloration which develops compared with that obtained from 
a known quantity of the alkaloid treated similarly. This method 
gives good results with quantities of apomorphine of the order 
0°001—0°002 gram. For smaller amounts, the authors recommend 
the following modification of Grimbert and Leclére’s method (A., 
1915, ii, 192): To the solution of the alkaloid, made up with water 
to 3 c.c., are added 5 drops of saturated mercuric chloride solu- 
tion and then 5 drops of 10% sodium acetate solution. The liquid 
is then boiled for half a minute, cooled, mixed with 1 c.c. of 
amyl alcohol, and introduced into a 50 or 100 c.c. flask, the vessel 
being washed out several times with small quantities of 95% ethyl 
alcohol, and the volume made up with concentrated alcohol. After 
being shaken, the liquid is left until the mercurous salt settles, 
the clear solution being compared in the colorimeter with one 
prepared similarly from a known weight of apomorphine. 

In the case of strychnine, a definite volume of the solution con- 
taining at least 0°004—0°005 gram of the alkaloid is heated to 
boiling with 20—25 c.c. of 15% sulphuric acid solution, recently 
prepared bromine water being added drop by drop until the liquid 
assumes a pale yellow colour, and the boiling then continued 
for a few minutes; the presence of strychnine is revealed by a more 
or less intense reddish-violet coloration. Further addition of a 
few drops of bromine water turns the hot acid liquid pale yellow, 
and subsequent boiling renders it reddish-violet again. The cold 
solution is ‘made up to 50 or 100 c.c., and its depth of colour 
matched with that of a solution prepared similarly from a knowp 
weight of the alkaloid. With a pharmaceutical preparation con- 
taining a strychnine salt, a quantity presumably containing at least 
0°005 gram of the base is mixed with an alkali, and the mixture 
extracted with chloroform, the residue from the latter then being 
dissolved in 15% sulphuric acid solution and treated as above. 

Under the conditions employed in the case of strychnine, brucine 
gives a salmon-red coloration with bromine water, but, when the 
alkaloid is present in small proportion, the second addition of 
bromine water renders the solution colourless. With strychnine, 
on the other hand, the violet-red coloration persists almost un- 
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altered after a second and even a third treatment with bromine 
water. In conformity with this behaviour, the proportion of 
strychnine in Nu« vomica preparations and other solutions con- 
taining strychnine and brucine in approximately equal proportions 
may be estimated by means of bromine water in the manner de- 
scribed above. a. mm P. 


Estimation of Caffeine in Tea by the Sublimation Method. 
E. Putiipre (Chem. Zentr., 1915, ii, 1217—1218; 1916, i, 387—388, 
529; from Mitt. Lebensmittelunters. Hyg.,1915, 6, 177—191, 233— 
247 ; 7, 37—42. Compare A., 1912, ii, 932).—Further investigation 
of the sublimation method (compare A., 1914, ii, 285) shows that it 
yields trustworthy results, especially when the amount of sublimed 
caffeine does not exceed 100 mg. The caffeine is extracted com- 
pletely from the ammoniacal tea by four successive treatments with 
chloroform. If the tea is not treated with ammonia before the 
extraction, the caffeine present in combination is not obtained in 
solution. The loss of caffeine brought about by extracting the acid 
solution of the caffeine with ether to remove certain impurities does 
not exceed 0°06%. 

' From 1°56% to 3°93% of caffeine was found in 39 samples of 
tea examined by the sublimation method; the author does not 
agree with Miiller-Hoessly (this vol., ii, 353) that simple air- 
cooling can replace the cold-water condenser, and there is no 
advantage in using nickel basins in place of glass basins. The 
water content of the samples varied from 6°87% to 13°85%, and 
appeared to indicate to some extent the origin of the teas. The 
samples contained from 0°5% to 37% of stalks; as a rule, the 
presence of stalks diminished the caffeine content, but there was 
no strict relation between the quantities of caffeine and stalks in 
the samples. 

Comparative estimations showed that the sublimation method 
yielded results which agreed with those found by Lendrich and 
Nottbohm’s method (A., 1909, ii, 449); the results obtained by 
Keller’s method were less trustworthy. In using Lendrich and 
Nottbohm’s method for the estimation of caffeine in tea, the author 
operates on 5 grams of the powdered sample, treating this quantity 
with 10 c.c. of ammonia, and continuing the process as for the 
estimation of caffeine in coffee. In the case of tea, however, it is 
not necessary to add solid paraffin for the separation of fatty 
substances. W. P. S. 

Estimation of Creatine in Muscle. II. Louis Baumann and 
Harry M. Hines (J. Biol. Chem., 1916, 24, 439442. Compare 
A., 1914, ii, 227).—The authors find that the estimation of creatine 
in muscle by Baumann’s acid hydrolysis method (Joc. cit.) affords 
results which agree closely with those obtained by Janney and 


Blatherwick’s aqueous extraction method (A., 1915, ii, 711). 
H. W. B. 


Occurrence and Estimation of Creatine in the Urine. F. H. 
McCruppen and C. S. Sarcent (J. Biol. Chem., 1916, 24, 
423—429).—The authors find that Folin’s newer method for the 
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estimation of creatine in the urine (A., 1914, ii, 505), which 
depends on the conversion of creatine into creatinine by boiling 
with picric acid, indicates the presence of creatine in normal urines 
which according to other methods really do not contain it. Since 
pure creatine is accurately estimated by the newer method, the 
authors infer that human urine contains a substance or substances 
other than creatine which give a colour reaction similar to that 
of creatinine on boiling with picric acid; this, therefore, may 
appear in the results as creatine. H. W. B. 


Estimation of Nicotine in Tobacco and Tobacco Extracts. 
A Critical Examination of Methods. Hans BacGescaarp 
Rasmussen (Zeitsch. anal. Chem., 1916, 55, 81—131).—Precipita- 
tion of nicotine with silicotungstic acid (compare Bertrand and 
Javillier, A., 1909, ii, 450; 1911, ii, 827) having been found to 
yield trustworthy results, the author recommends the following 
procedure for the estimation of nicotine in tobacco and tobacco 
extract. Ten grams of the dry, powdered tobacco are mixed in a 
flask with 8 c.c. of a mixture consisting of three parts of 33% 
sodium hydroxide solution and one part of alcohol, 50 c.c. of ether 
and 50 c.c. of light petroleum are added, the flask is closed and 
its contents are shaken at intervals for five hours. The liquid is 
then filtered through a covered filter, 50 c.c. of the filtrate are 
shaken with 25 c.c. of 1% hydrochloric acid, the acid layer is 
separated and treated with about 10 c.c. of 12% silicotungstic acid 
solution. After ten hours the precipitate is collected, washed with 
1% hydrochloric acid, dried at 120°, and weighed. The weight of 
the precipitate multiplied by 0°1012 gives the quantity of nicotine. 
In the case of tobacco extract, 4 grams of the substance are mixed 
with 5 c.c. of 33% sodium hydroxide solution and 5 c.c. of water, 
and 25 cc. each of ether and light petroleum are added. The 
mixture is shaken for five hours, then filtered, and the nicotine 
precipitated as described. The precipitate may also be ignited 
together with the filter in a platinum crucible, and the residue 
weighed ; the weight of this residue multiplied by 0°1140 gives the 
quantity of nicotine. The presence of ammonia does not interfere 
with the results obtained. Pyridine causes the results to be 
slightly too high, especially if it is present in considerable quantity. 
Distillation with steam from an acetic acid solution appears to be 
the best method of separating pyridine from nicotine; the pyridine 
is volatile, whilst the nicotine remains in the acid solution. 
Kissling’s method (A., 1882, 1005) and Koenig’s method (A., 
1911, ii, 670, 1143) were found to be trustworthy; Keller’s and 
Toth’s methods (A., 1899, ii, 193; 1901, ii, 363, 708) yielded less 
accurate results, and Ulex’s method (A., 1911, ii, 334) was untrust- 
worthy. Degrazia’s method yielded low results, owing to the fact 
that the whole of the nicotine does not distil under the conditions 
prescribed ; Thoms’s method (A., 1900, ii, 428) is tedious, and the 
nicotine is liable to be contaminated by other substances which 
are also precipitated by the potassium—bismuth iodide reagent. 


W. P.S. 


ii. 360 ABSTRACTS OF CHEMICAL PAPERS. 


Colour Reactions for Indole and Scatole. V. E. NeEtson 
(J. Biol. Chem., 1916, 24, 527—532).—If a few drops of dimethy]l- 
aniline are thoroughly emulsified with 5 c.c. of scatole solution in 
a test-tube, and concentrated sulphuric acid is added cautiously 
down the side of the tube so as to form a layer at the bottom, a 
violet ring forms at the junction of the two liquids, which is still 
visible at a dilution of one part in a million. The substance pro- 
_ ducing the violet colour is soluble in chloroform. Indole produces 

a faint red colour in similar circumstances ; the coloured substance, 
however, is insoluble in chloroform. 

When a few crystals of methylglyoxal and a crystal of ferric 
sulphate are substituted for the dimethylaniline in the above test, 
a yellow colour soluble in amyl acetate is formed with scatole and 
a reddish-violet ring with indole solutions. Similarly, glycollic 
acid gives a deep reddish-violet colour with scatole and a brown 
colour with indole, whilst glyceraldehyde produces red and yellow 
colours respectively. 

The following tests for scatole and indole involving the use of 
vanillin are sensitive to dilutions of from one part in two millions 
to one in five millions: A few drops of a 5% solution of vanillin in 
95% alcohol are added to 5 c.c. or 6 c.c. of the indole solution, and 
the mixture is then made strongly acid with 3 c.c. or 4 c.c. of con- 
centrated hydrochloric acid ; a deep orange colour is produced. With 
scatole solution, a deep violet colour is formed on heating. Sulph- 
uric, phosphoric, or hydrofluoric acid may be substituted for the 
hydrochloric acid without materially affecting the result. The violet, 
colour formed from scatole, vanillin, and phosphoric or hydrofluoric 
acid changes to orange when shaken with chloroform, whereas the 
violet colour produced when hydrochloric or sulphuric acid is 
employed is stable, and dissolves as such in the chloroform. Since 
the colour produced by indole is only slightly soluble in chloro- 
form, this test serves for the detection of scatole in the presence 
of indole. Tryptophan also gives a deep red to violet coloration 
with vanillin and sulphuric acid, but the coloured substance is 
insoluble in chloroform, and the reaction is not so sensitive as 
with indole and scatole. 

Vanillin dissolved in amyl, butyl, or propyl alcohol gives 
characteristic colour reactions with hydrochloric, sulphuric, or 
phosphoric acid. Vanillin in acetone solution gives a deep blue 
coloration on the addition of hydrochloric acid. A rose-red colour 
is developed when xylene, vanillin, and hydrochloric acid are 
shaken together. H. W. B. 


Improved Gas Chain Methods of Estimating Hydrogen Ion 
Concentration in Blood. J. F. McCienpon (J. Biol. Chem., 1916, 
24, 519—526. Compare A., 1915, ii, 669)—The author details 
certain improvements in the apparatus already described (loc. 
cit.). H. W. B. 
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General and Physical Chemistry. 


A Vacuum Spectrograph for High Frequency Spectra and 
a Preliminary Investigation of the Rare Earths. Manne 
SrecBAHN and Einar Friman (Physikal. Zeitsch., 1916, 17, 
176—178).—The vacuum spectrograph described has been used in 
the examination of the high frequency spectra of the rare-earth 
elements, the finely powdered salts of which were rubbed on to the 
roughened surface of a copper disc serving as anticathode. The 
wave-length measurements of the a, and ay, lines are recorded for 
the series beginning with praseodymium (atomic number 59) and 
ending with tantalum (atomic number 73). In this series there 
is a gap between neodymium (60) and samarium (62). The sequence 
of the rare-earth elements, indicated by the high frequency spectral 
measurements, is in complete agreement with that which is generally 
accepted on the basis of atomic weight determinations. H. M. D. 


Spectrochemical Notices. K. von Auwers (Ber. 1916, 49, 
827—-834).—I. For making a series of readings, and especially for 
controlling measurements with the hydrogen lines, the author 
strongly recommends the use of the Dg line of the helium spectrum 
instead of the sodium line. He has had a clamp made to hold a 
hydrogen and a helium tube so that the light from either can be 
used at will, and formule for converting indices obtained with the 
D, line into the sodium line indices have been calculated. 

II. The measurement of refraction and dispersion is discussed, 
and some cases of exalted molecular dispersion are reviewed. It is 
shown that the values of HX, and HX, are sufficient as a measure 
of the exaltation of the refractivity and Hy —H#X, and LX,- 
EX, as a measure of the exaltation of dispersion. 

III. Harries (A., 1915, i, 966) attempted to obtain evidence 
as to the constitution of piperylene by examining its ozonide, but 
without success. He quoted optical constants, however, which are 
now shown to indicate conclusively the formula 

CHMe:CH-CH:CH,, 
which Thiele proposed. Harries’s specimen must have been fairly 
pure. J.C. W. 


The Breadth of Spectral Lines. Wittem CorNnevis MANDERSLOOT 
(Jahrb. Radioaktiv. Elektronik, 1916, 18, 1—55).—A theoretical 
paper in which the author discusses the factors which have an influ- 
ence on the breadth of spectral lines, such as the Doppler effect, the 
damping due to radiation, and the effect of the rotation of the 
molecules. 

The chief conclusions arrived at are that the ultra-red absorption 
spectra of gases are due to vibrations of charged atoms, and that 
the form of the absorption curve is largely influenced by molecular 
rotation. Whereas diatomic compound gases exhibit a double 
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absorption band, this is not shown by the elements which form 
diatomic molecules in the gaseous state. It follows from this that 
the component atoms of the molecules of the elements are not elec- 
trically charged. H. M. D. 


The High Frequency Spectra of the Elements Arsenic-— 
Rhodium. Manne SrecBaun and Einar Friman (Ann. Physik, 
1916, [iv], 49, 611—615. Compare this vol., ii, 167, 205).— 
Wavelength measurements of the lines a,, a, B,, and B, (XK series) 
in the spectra of arsenic, selenium, bromine, rubidium, strontium, 
columbium, and rhodium are recorded. For each series of lines the 
square root of the frequency is a linear function of the atomic 
number as required by Moseley’s formula. The wave-lengths of the 
cesium lines have also been measured. H. M. D. 


The High Frequency Spectra (L-Series) of the Elements 
Tantalum to Bismuth. Manne Siecpann and Einar FRiman 
(Ann. Physik, 1916, [iv], 49, 616—624. Compare preceding 
abstract).—Previous measurements of the wave-lengths of lines in 
the spectra of these elements have been extended, with the result 
that the existence of at least eleven different groups of lines has 
been established. The wave-lengths of these are recorded, and it is 
shown that the Moseley relation between the frequency and the 


atomic number of the element holds for each group of lines. 
H. M. D. 


The Emission Spectrum of Diatomic Compound Gases in 
the Remote Ultra-red. W.,Manpers.oor (Ann. Physik, 1916, [iv], 
49, 725—730)—A theoretical paper, in which it is shown that 
translational movement of diatomic compound molecules has no 
influence on the emission spectrum, which is due to the rotation of 
the molecules. A formula is derived, from which the position 
of the maximum on the distribution curve may be calculated, and a 
relation connecting the near and the remote regions of the infra-red 
emission spectrum is also given. 

The elementary gases show no absorption in the infra-red, and 
from this it is inferred that the molecules of these gases are not 
electrically bipolar. H. M. D. 


The Infra-red and Ultra-violet Absorption of Sulphur Di- 
oxide and their Relation to the Infra-red Spectra of Oxygen 
and Hydrogen Sulphide. C. Scorr Garrerr (Phil. Mag., 1916, 
[vi], $1, 505—511).—The wave-lengths of the centres of the bands 
in the ultra-violet absorption spectrum of sulphur dioxide have 
been determined, the absorption being measured photographically 
with the aid of a quartz spectrograph and a Hilger rotating sector 
photometer. 

The region of absorption is divisible into three parts, charac- 
terised by constant differences between the wave-numbers of 
successive band-centres. Between A 3182 and A 2802 this difference 
is 22°4 for twenty successive bands; between A 2324 and A 2107 the 
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constant difference is 34°4 for fourteen bands, and in the inter- 
mediate region there are twenty-one bands with a difference of 12 
in the successive wave-numbers. 

The analysis of the experimental data in relation to Baly’s 
theory (compare A., 1914, ii, 318; 1915, ii, 77, 714) of the con- 
nexion between ultra-violet and infra-red absorption has shown 
that the wavenumber differences can be expressed in terms of 
four basis constants, 0°2, 2°8, 4, and 4°3. According to Coblentz’s 
data, the wave-numbers of the infra-red absorption bands can be 
expressed as multiples of 9°632, which is the product of all four 
basis constants. Since the basis constants are characteristic of 
the sulphur and oxygen atoms in the compound, it was to be 
expected that these constants would be applicable to the absorp- 
tion spectra of oxygen and hydrogen sulphide. Coblentz’s data for 
these gases show, indeed, that the wave-numbers of the bands in 
the infra-red spectrum of hydrogen sulphide are multiples of 4°3, 
which constant is therefore characteristic of the sulphur atom, and 
that the wave-numbers of the bands in the infra-red spectrum of 


oxygen can be expressed in terms of the product of 2°8 and 4. 
H. M. D. 


The Ultra-violet Absorption System of Sulphur Dioxide. 
E. C. C. Bary and C. 8. Garrerr (Phil. Mag., 1916, [vil], 
31, 512—520. Compare preceding abstract).—Accurate measure- 
ments of the wave-lengths of the component lines of the bands in 
the ultra-violet absorption spectrum of sulphur dioxide by Miss 
Lowater (Astrophys. J., 1910, $1, 311) have made it possible to 
deduce more accurate values for the wave-number constants, and 
to subject the theory of the relation between infra-red and ultra- 
violet absorption to a more rigid test than has been possible for 
the compounds which have been previously examined. 

In the previous paper the wave-length of the centre of the less 
refrangible ultra-violet band was found to be A 2961, correspond- 
ing with the wave-number 33780, but the more accurate data give 
33751°6 as the central wavenumber. From this are derived the 
three basis constants 2°73, 4°32, and 8177, which yield by multi- 
plication in pairs 2°73 x 8°177=22°3225, which is the constant 
difference of the wave-numbers for the less refrangible ultra-violet 
band, 4°32 x 8:177=35°324 the constant difference for the more 
refrangible band, and 2°73 x 4°32=11°794 the difference charac- 
teristic of the region between the two bands. 

According to Baly’s theory, the wavenumbers of the centres of 
the sub-groups in the less refrangible ultra-violet band are con- 
sequently given by 33751°6+m x 223°225, where n=0, 1, 2, 3,... 
The fundamental infra-red band with the wavenumber 223225 
1s, according to Bjerrum, of complex structure and consists of a 
group of lines, the wavenumbers of which are given by 
223°225 +v,, where v, depends on the basis constants 2°73 and 8°177. 
Since 8:177=3 x 2°73 almost exactly, the structure of the funda- 
mental band is given by 223°225+nx 2°73, where n=0, 1, 2, 
3, ... Taking into account the number of lines on opposite sides 
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of the central line and the number of sub-groups on each side of 
the central sub-group, it is found that the whole system of lines 
in the less refrangible ultra-violet band may be expressed by the 
formula 33751°6 + px 223°225+nx 2°73, where p=—7, -6..., 
O..., +12, +13, and n=—44, -—43...,0..., +36, +37. 
The entire group of bands consists therefore of 21 sub-groups, 
each containing 82 absorption lines. This corresponds with the 
existence of 82 series, each containing 21 lines, with a constant 
difference between the wavenumbers equal to 223°225. 

The wave-numbers of these lines have been calculated and com- 
pared with the observed values, the agreement being exceedingly 
good. The comparison is considered to afford further support for 
the theory that the infra-red and ultra-violet absorption spectra 
are related in a simple quantitative manner. H. M. D. 


Relationship between the Physical Properties of Solutions. 
V. Ultra-violet Dispersion of Salts in Water. ApboLFr 
HEYDWEILLER and Orro Gruse (Ann. Physik, 1916, [iv], 49, 
653—670. Compare A., 1913, ii, 645).—Measurements have been 
made of the refractive index of aqueous solutions of lithium 
sulphate, chlorate, acetate, thiocyanate, manganese chloride, nickel 
chloride, and lead acetate for ultra-violet light of different wave- 
lengths. The selection of lithium salts for this investigation is 
due to the fact that these salts are relatively transparent towards 
ultra-violet light, whilst the lithium ion has but little influence 
on the measured refraction and dispersion. 

The tables show the values of (n—my) and A,=100(—,)/mnp, 
where m and mp, are the refractive indices for the salt solution and 
water respectively, and m is the equivalent concentration of the 
solution. The data are found to be in satisfactory agreement with 
the equation 4,=B,+(An-Bn»)it, in which 7 1s the degree of 
ionisation of the salt and A, and B, are constants. 

In a theoretical discussion of the results it is shown that the 
ultra-violet dispersion can be interpreted in terms of Drude’s 
equation. This equation is made use of in calculating the fre- 
quency of vibration of the valency electrons of the sulphate, 
chlorate, chloride, acetate, and thiocyanate ions. The frequency 
in question is almost independent of the nature of the cation with 
which the anions are associated, although cations of the heavy 
metals exert a measurable influence. H. M. D. 


The Colour of Polyhydroxyanthraquinone Dyes. Davip B. 
Meex and Epwin Roy Warson (T., 1916, 109, 544—561. Com- 
pare this vol., ii, 2)—In an earlier paper it was suggested that 
the vibration causing the colour of a dye is a change, or tendency 
to change, from one quinonoid form to another, involving alterna- 
tion of double and single linkings along a conjugate chain. In 
connexion. with this theory it was shown that for dyes of similar 
structure the wave-lengths of the maxima of absorption were in 
the ratios of the numbers of double bonds in the chains. The 
effect of varying the nature, but not the lengths, of the conjugate 
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chains has now been investigated. The dyes chosen for examina- 
tion were, to give them systematic names, 1:2-di-, 1:4-di-, 
1:2:4-+tri-, 1:2:3-tri-, 1:2:5:8-tetra-, 1:2:4:5:8-penta-, 
1:2:4:5:6:8-hexa-, and 1:2:3:5:6:7-hexa-hydroxyanthraquin- 
ones. The changes have been made by (1) altering the end groups, 
which was studied by observing the absorption spectra of each 
dye separately in alcohol, in potassium hydroxide, and on tin, 
alum, and chrome-mordanted wool, and by (2) varying the 
numbers and positions of the auxochromes, which was investi- 
gated by comparing the different dyes under the same conditions. 

In section (1) it was observed that, except in the case of 
purpurin, the maxima of the absorption bands are shifted towards 
the red end of the spectrum on passing from the free dye to its 
salts, and that the amount of displacement rises with the positivity 
of the metallic radicle. If it is assumed that the conjugate chain 
is in a state of tension, its oscillation will be shorter the greater 
the tension, and this tension will be greater the more firmly the 
metallic radicle is attached to the dye, that is, the more positive 
this radicle is. This interpretation of the results is discussed in 
connexion with Hantzsch’s theories on the colours of violurates 
(A., 1910, i, 200) and with Baly’s views. 

No simple generalisations under section (2) could be made, but 
the results lead the authors to criticise the conclusions which 
Georgievics came to on the influence of the hydroxyl groups on 
the colours of the “lakes” of these dyes (A., 1911, i, 546). The 
following suggestions are nearer the truth: (a) two hydroxyl 
groups in one benzene nucleus, ortho or para to one another, are 
necessary to the production of a “deep” colour (red, violet, or 
blue); (4) if both benzene nuclei contain such pairs of hydroxyl 
groups the colour is still deeper; (c) three hydroxyl groups in the 
1:2:4-positions in one benzene nucleus produce a deeper colour 
than a pair in the ortho- or para-position; (d) three hydroxyl 
groups in the 1:2:3-positions in one nucleus produce a brown 
colour. 

It appears that absorption spectra of dyes on the fabric had 
not been studied before, and the necessary manipulation is 
described. J.C. W. 


The Absorption of Gas by Quartz Vacuum Tubes. R. S. 
Wittows and H. Trevetyan Grorce (Proc. Physical Soc. London, 
1916, 28, 124—131).—A new quartz tube, through which an 
electrodeless discharge is passed, does not absorb air. If the tube 
is previously filled with hydrogen, which is absorbed by the quartz 
when the discharge passes, it is found to have acquired the power 
of absorbing air under the influence of the current. If discharges 
in hydrogen are alternated with those in air, the bulb can be 
made to absorb large quantities of either gas, and the activity 
towards both air and hydrogen gradually increases. 

_In explanation of the observations, it is suggested that oxida- 
tion products are formed when the discharge is passed through 
air, and that these products are reduced by hydrogen. The 


OE Nt At CT ie Oe ec SL LN TTT OL TD A So ee OS I NER Ee a _—*e,. _ 
oe DR A tn, ae tn el te A ine 5 cet oom hee ee 4 


ii. 366 ABSTRACTS OF CHEMICAL PAPERS. 


alternating processes are compared with those which occur in a 
storage battery, the absorption of hydrogen corresponding with 
the charging and that of air with the discharging of the cell. In 
support of the theory, it has been found that the readiness with 
which hydrogen is absorbed diminishes when the quartz tube is 
subjected to the action of reducing agents after the air treatment. 
H. M. D. 


The Hlectric Spark as a Pulveriser of Solutions, and its 
Use in order to obtain a Monochromatic Light. GuILLAUME 
Hrirscnew (Rec. trav. chim., 1916, 36, 110—115).—The apparatus 
used is a modification of the spark-producer of Delachanal and 
Marmet (Ann. chim. phys., 1841, [iii], 3). To the tube are 
sealed two side-tubes, one at the level of the spark and the other 
at the top of the tube, to serve respectively as inlet and outlet 
for the particular gas or air used. The bottom platinum wire, 
acting as cathode, is surrounded by a stout capillary tube 0°5 mm. 
wider than the wire, and extending above it by 1 mm. The 
capillary is slightly opened at the base to permit the solution 
easily to reach the electrode. The apparatus can be so arranged 
in size, if necessary, that one drop of.solution is sufficient to fill 
the capillary and be pulverised. To produce a coloured flame 
with the salt, hydrogen, by preference, is passed through the 
apparatus and burnt as it issues, arranging the flow of gas to get 
a flame 1 cm. high. If ordinary coal-gas is to furnish the flame, 
air is passed through the apparatus and into the air-holes of a 
Bunsen burner. A sketch of the arrangement is shown by which 
this apparatus can be used in conjunction with a Laurent lamp to 
furnish an excellent sodium light for polarimetric work, the in- 
tensity being nearly twice as great as that of the ordinary lamp. 
The pulveriser uses 2 amperes at 30 volts and can be worked with 
an alternating current, using Caldwell’s contact-breaker. W. G. 


Blectron Theory of the Metals. A. Marca (Ann. Physik, 
1916, [iv], 49, 710—724).—By the application of the theory of 
quanta, a formula is obtained which connects the number of free 
electrons with the free periods of vibration of the atoms of the 
different metals. When these free periods are changed by com- 
pression of the metal or by the formation of an alloy, there is a 
corresponding alteration in the number of free electrons, which 
shows itself in a change in the electrical conductivity. Atten- 
tion is drawn to the relation between the conductivity and the 
hardness of alloys formed by gold and silver and by gold and 
copper. In both these isomorphous mixtures the maximum of 
hardness corresponds with a minimum on the conductivity curve. 
The existence of this relation affords some evidence in support of 
the author’s theoretical deductions. H. M. D. 


Measurements of Conductivity in Soap Films. WALTER 
RickenBACcHER (Koll. Chem. Beihefte, 1916, 8, 139—170),—The 
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electrical conductivity of a number of soap films has been examined 
in reference to the influence of the concentration of the soap and 
to the effect produced by the addition of glycerol and potassium 
nitrate. 

In coloured soap films the conductivity increases as the thick- 
ness approaches its lower limit. The increase is less marked in 
more concentrated solutions. It is attributed to the accumula- 
tion of the dissolved substances in the surface layers. 

When the thickness of the films is reduced to that correspond- 
ing with the dark spot, the above-mentioned effect is no longer 
observed. The discontinuity at the boundary separating the dark 
and the coloured layers is supposed to be due to differences in the 
concentration of the dissolved substances. The electrical measure- 
ments give 12 up as the lower limit of thickness of the first dark 
film, but evidence of a second order of dark film has been obtained 
corresponding with a thickness of 7°3 pp. H. M. D. 


Influence of Temperature on the Electrical Conductivity 
of Certain Feeble Acids. E. Oniveri-ManpaLaA (Gazzetta, 1916, 
46, i, 298—-323).—The observations of various investigators having 
indicated that increase of the ionisation constant with rise of tem- 
perature is a characteristic of weak electrolytes, the author has 
extended such measurements to amides, hydroxamic acids, etc., for 
which desmotropic forms are possible in solution, and to tetrazole 
and 1:2:3-triazole derivatives, which have free either a carboxyl 
group or an iminic hydrogen atom or both. The compounds 
examined were: azoimide, benzhydroxamic acid, benzamide, 
4-phenyl-1 :2:3-triazole, 4-cyano-5-methyl-1 :2:3-triazole, y-methyl- 
isooxazolone, 2-methyltetrazole-5-carboxylic acid, 2-methyl-1:2:3- 
triazole-4-carboxylic acid, 5-phenyl-1 :2:3-triazole-4-carboxylic acid, 
and 5-methyl-2-ethyl-1 : 2 :3-triazole-4-carboxylic acid. 

The results obtained show that the carboxylic acids derived from 
tetrazole and triazole exhibit behaviour analogous to that of 
aliphatic and aromatic carboxylic acids, rise of temperature being 
accompanied by gradual diminution of the degree of ionisation and 
the electrolytic dissociation constant; the absolute temperature- 
coefficients of the conductivity also decrease as the temperature 
rises, and the percentage-coefficients vary between 1 and 2 in the 
region of temperature, 0—40°. The opposite behaviour is shown 
by tetrazole and triazole derivatives containing, not a free carboxyl 
group, but an iminic hydrogen, and also by benzamide and azo- 
imide; for these compounds the percentage temperature-coefficients 
of the conductivity are high, and the degree of dissociation and the 
magnitudes derived from it increase as the temperature rises. 

For 2-methyltetrazole-5-carboxylic and 2-methyl-1 : 2 :3-triazole-4- 
carboxylic acids, which contain the same substituents, the values of 
K are respectively 0-00052 and 0°0142. This difference is due to the 
diverse influences of the two nitrogenated nuclei on the carboxyl 
group. Tetrazole and triazole have the respective constants 
1°4 x 10-5 and 1°6 x 10-¥2, and should, therefore, act as substituents 
having widely different effects on the value of K. 
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Comparison of the results with those given by other investigators 
shows that not only feebly dissociated compounds have high per- 
centage temperature-coefficients of conductivity. Thus, the latter is 
the case with bistetrazole, tetrazolamide, and nitrourethane, 
although their dissociation constants are of the same order of mag- 
nitude as those of the stronger organic acids. It is not justifiable 
to assume the existence of tautomeric phenomena to explain such 
abnormal behaviour, since it would not be valid in the cases of 
azoimide, aniline, levulose, sucrose, acetoxime, etc., which have high 
temperature-coefiicients, although intramolecular change in solution 
is excluded. 

The heats of ionisation of the electrolytes considered have been 
calculated by means of van’t Hoff’s equation, dlog K/dT= 
—q/RT?. A high positive heat of ionisation is shown by azoimide, 
benzamide, tetrazole and its derivatives, and triazole, that is, in 
general by electrolytes containing an iminic hydrogen. The other 
compounds, containing carboxyl, behave like carboxylic acids of 
the aliphatic and aromatic series, their heats of ionisation being 
negative and very small; benzhydroxamic acid forms an exception, 
since it behaves like a true oxygenated organic acid. 

With most of the above electrolytes which exhibit very high 
heats of ionisation, different desmotropic forms may exist in solu- 
tion, so that it is questionable whether the calculated heat of ion- 
isation includes the thermal effect. of such chemical transformation. 
With other compounds, among them water, such explanation of a 
high heat of ionisation is not, however, possible. The conclusion is 
drawn that at present no relation can be established between the 


heat of ionisation of an electrolyte and its chemical constitution. 
a me 2. 


A New Method of Determining Ionic Velocities. Consrancr 
Harrison Grirritus (Proc. Physical Soc. London, 1916, 28, 
132—147).—The method consists in determining the change in 
weight of the cathode and the electrolyte in its neighbourhood by 
suspending the cathode and the cylindrical tube in which this is 
mounted from the beam of a balance. The tube is open at the lower 
end, and in the experiments described, which were made with 
copper sulphate solution, the cathode consisted of a perforated 
copper disc. In calculating the ionic mobilities from the rate of 
change of weight of the suspended system during the passage of a 
current, corrections are applied for the change in volume of the 
cathode and for the change in the density of the surrounding 
solution. H. M. D. 


An Explanation of the Migration of the Ions. 8. W. J. 
Smita (Proc. Physical Soc. London, 1916, 28, 148—156).—The 
usual graphic method employed to illustrate the changes in concen- 
tration which occur on the passage of a current through a solution 
is considered to be imperfect, and an attempt is made to give a 
more precise account of the mechanism of electrolysis. H. M. D. 


GENERAL AND PHYSICAL CHEMISTRY. i. 369 


A Method of Exhibiting the Velocity of Iodine Ions in 
Solution. S. W. J. Smirxa (Proc. Physical Soc. London, 1916, 28, 
157—161).—Since dilute solutions of potassium chloride and potass- 
ium iodide of the same molar concentration have very nearly the 
same electrical conductivity and the potential difference at the sur- 
face of contact is negligibly small, the combination of these solutions 
affords a convenient means for measuring the mobility of iodine 
(or chlorine) ions. The line of separation of the two solutions, 
which are contained in a U-tube, is made clear by the addition of a 
small quantity of mercuric chloride to the two solutions. The 
moving boundary consists of a thin, yellow disk of mercuric iodide, 
which is not appreciably soluble in the potassium chloride solution. 

If the current is first passed in the direction which causes the 
iodine ions to travel towards the chloride solution, the chlorine 
liberated at the anode affords a means of redetermining the velocity 
of the ions when they are caused to move in the opposite direction 
by reversal of the current. H. M. D 


Potential Relations of Aluminium and Zinc. Cu. M. van 
DeventER (Chem. Weekblad, 1916, 18, 475—478).—In dilute sul- 
phuric or nitric acid aluminium is electropositive to zinc, but 
amalgamated aluminium is electronegative to this metal. 


A. J. W. 


Galvanic Exaltation of Metals in Aqueous Solution. Cu. M. 
vAN DevenTER (Chem. Weekblad, 1916, 18, 472—475).—A lead 
rod coated with lead sulphate, and immersed in an aqueous solution 
of sulphuric acid, is electropositive to a lead rod without the 
coating. A. J. W. 


The Free Bnergy of Hydrochloric Acid in Aqueous Solution. 
James H. Exxis (J. Amer. Chem. Soc., 1916, 38, 737—762).—The 
best practical definition of ion activity or “effective ion concentra- 
tion’ is afforded by the equation F,—F,=RT log (a,/a,), in which 
I’,—F, represents the decrease in the free energy of the system 
attending the transfer at the absolute temperature 7' of 1 mol. of 
any substance, for example, an ion, from a solution of any con- 
centration in which its activity is a,, to another in which its activity 
is dja. The free-energy decrease, —AF, is best determined by 
measuring the #.M.F. of cells in which such a transfer takes place. 
This investigation deals with the measurement of the 7.M./. of 
cells of the type H, (gas) | HCl (at concentration c) | Hg,Cl, (solid) + 
Hg. From the difference between the observed H.M.F. of two 
such cells in which the acid concentrations are c, and c, the free- 
energy difference can be calculated, and hence by the above equation 
the activity ratio can be determined. 

By taking every possible precaution, calomel electrodes have been 
prepared which are reproducible to 0°05 millivolt when in contact 
with hydrochloric acid of concentration not lower than 0°1 molar. 
Measurements of the #.M.F. of cells of the above type are given 
at 18°, 25°, and 35° with HCl concentrations from 0°033 to 4°5 
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molar. From these values have been computed: (1) The change in 
free-energy content and in heat content attending the reaction H, 
(1 atm.) + Hg,Cl,(solid) = 2Hg(liquid) + 2HCl at various concentra- 
tions; (2) the change in free-energy content and in heat content 
attending the change HCl(at c,)=HCl(at c,); (3) the ratio of the 
activities of the hydrogen ion or chloride ion in solutions of various 
concentrations. With the aid of data obtained by Jahn for the 
E.M.F. of concentration cells at 18°, the series of free-energy values 
is extended to HCl concentrations down to 0°00167 molar. Further, 
combining these results with calorimetric data, it has been possible 
to determine the absolute free energy of HCl (referred to the free 
energies of the elements as zero) at 18°, 25°, and 35°, in solutions 
from 0°00167 to 4°5 molar. 

Assuming that at the lowest concentration (0°00167 molal) the 
ion activity is equal to the ion concentration, a series of absolute 
activity coefficients for HCl in solution has been computed. These 
are compared with activity-coefficients calculated for potassium 
chloride from #.M.F. measurements and from osmotic pressure data. 
The conclusion is drawn that the activity-coefficients, both of hydro- 
chloric acid and of potassium chloride, decrease up to concentrations 
of 0°1 molar far more rapidly than do the conductance-viscosity 
ratios. The difference amounts to 9% for hydrochloric acid and 15% 
for potassium chloride at this concentration, so that in using the 
conductance ratio as a measure of ion activity in mass-action 
expressions a corresponding error is involved. At a concentration 
of 0°5 molar the activity-coefficient of hydrochloric acid reaches 
a minimum, and then increases very rapidly with increasing con- 
centration, becoming 2°23 times as great at 4°48 molar as at zero 
concentration. 

It is further shown that the activity-coefficients of potassium 
chloride derived independently from #.M.F. and from freezing- 
point measurements agree very closely, affording evidence that for 
this salt the conductance ratio is a true measure of ion concentra- 
tion (although not of ion activity), as is assumed in making the 
calculation from the freezing points. E. H. R. 


Cathode-scattering in Electrolysis. A. H. W. Aren (Proc. 
K. Akad. Wetensch. Amsterdam, 1916, 18, 1374—1384).—If a 
current is passed through a solution of sodium hydroxide or dilute 
sulphuric acid in contact with a lead cathode, and the current 
density is not too small, cathode-scattering occurs. The depend- 
ence of this scattering on the nature and concentration of the 
electrolyte, the current density, and the temperature has been 
quantitatively examined. 

Preliminary measurements showed that the amount of scatter- 
ing varied considerably with the purity of the lead and that low 
results were obtained with a new cathode or a fresh solution. 
Although these effects are as yet unexplainable, it has been found 
possible to eliminate their influence in the comparative experi- 
ments the results of which are recorded. 

The scattering in solutions of sodium hydroxide, carbonate, 
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and sulphate increases with increase in the current density, rapidly 
at first, then much more slowly, and approaches to a constant limit. 
According to experiments with solutions of sodium carbonate, the 
scattering increases with falling concentration and with falling 
temperature. Potassium salts behave very much the same as 
sodium salts, but with calcium salts the scattering is relatively 
very slight. The effect is considerable in 0°01 and 0°1N-sulphuric 
acid at higher current densities. As the concentration of the acid 
increases the scattering diminishes, and vanishes in 0°5-solution. 
In explanation of the observations, it is supposed that the 
scattering in the alkali hydroxide and salt solutions is mainly 
due to the formation of an alloy of lead with the alkali metal, the 
secondary decomposition of this by the water leading to the forma- 
tion of finely divided lead. In acid solution, the scattering is of 
a different type, and it is suggested that discharged hydrogen 
atoms penetrate into the cathode, where they combine to form 
molecular hydrogen, which in its escape from the metal produces 
the scattering effect. H. M. D. 


Coefficients of Expansion of Gases. Applications. Internal 
Pressure and Internal Work. The Experiments of Kelvin 
and Joule. Perfect State of True Gases. A. Lepuc (Ann. 
Physique, 1916, [ix], 5, 180—217).—A more detailed mathematical 
discussion of work already published (compare A., 1909, ii, 298, 
381, 382, 542, 550, 644; 1911, ii, 792). W. G. 


The Specific Heat at Low Temperatures. III. Measure- 
ments of the Specific Heat of Solid Nitrogen between 14° 
(Absolute) and the Triple Point, and of Liquid Nitrogen between 
the Triple Point and the Boiling Point. W. H. Kersom and H. 
KaMERLINGH Onnes (Proc. K. Akad. Wetensch. Amsterdam, 1916, 
18, 1247—1255).—The atomic heat of solid nitrogen increases 
from 1°60 at 15°27° (abs.) to 5°48 at 61°68° (abs.). The tempera- 
ture variation of the atomic heat differs considerably from that 
which is found in the case of monatomic solid substances, and it 
is inferred that nitrogen in the crystalline condition is diatomic. 

The atomic heat of liquid nitrogen is about 6°7 between 64° and 
76° (abs.). This is considerably greater than the value 6:0 
obtained by Alt (A., 1904, ii, 393). H. M. D. 


Binary Mixtures. III. Freezing-point Curves. ArruuR 
Bramtey (T., 1916, 109, 469—496).—In the further investigation 
of the constitution of mixtures of phenols and bases, measure- 
ments have been made of the freezing points of some of the pairs 
of substances the viscosity of which has been investigated in the 
two previous papers (see this vol., ii, 125, 376). 

According to the freezing-point curves, phenol and quinoline 
form two compounds, (C,H;*OH).,(CyH;N), and 

. (C;H;-OH).,(CyH;N). 

With pyridine, phenol also forms two compounds, 
(C,H;-OH),(C;H,N) and (C,H,-OH),,(C;H;N). 
17*—2 
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The curves for mixtures of phenol with dimethylaniline and with 
diphenylmethylamine consist of two branches meeting in the 
eutectic point. 

The curves for mixtures of the three cresols with pyridine show 
that o-cresol forms the compound (C;H,O),(C;H;N) and peresol 
the same, as well as the compound (C;H,O),,(C;H;N). Mixtures 
of m-cresol and pyridine containing from 35 to 75 mols. % of the 
cresol could not be made to crystallise, and the question of the 
combination of these substances remains unsolved so far as 
freezing-point evidence is concerned. 

The curves for mixtures of o-chlorophenol with various bases 
show that the phenol combines with aniline, dimethylaniline, 
pyridine, quinoline, and acetone to form compounds which con- 
tain the components in the ratio 1:1. For mixtures of o-chloro- 
phenol and diphenylmethylamine two intersecting curves are 
obtained, and there is consequently no evidence of compound 
formation. 

When the freezing-point curves are compared with the corre- 
sponding viscosity curves, it is found that in some cases both series 
of measurements lead to the same conclusion, whilst in others the 
results appear to be at variance. For certain binary mixtures, 
compound formation is indicated by viscosity measurements and 
not by the freezing-point curves, and, on the other hand, there 
are pairs of substances for which the formation of compounds is 
clearly indicated by the freezing-point diagrams, but is not sug- 
gested by the viscosity curves. In most cases, however, when the 
formation of a compound is not indicated by the freezing point 
the viscosity curve is sagged, and when the freezing-point diagram 
affords evidence of compound formation the viscosity curve lies 
wholly or in part above the straight line corresponding with the 
simple mixture rule. H. M. D. 


Binary Mixtures. IV. Heats of Reaction and Specific Heats. 
Artuur Bramuey (T., 1916, 109, 496—519).—On account of the 
apparently contradictory evidence afforded by viscosity curves and 
freezing-point diagrams for some of the binary mixtures examined 
in the previous papers (compare preceding abstract), further 
information has been sought by a study of the specific heats of 
mixtures of phenols and bases, and also of the heat changes which 
occur when the components are mixed in various proportions. 

A vacuum-jacketed form of Bunsen ice calorimeter was 
employed for the thermal measurements, whereby the determina- 
tion of the heats of reaction was not affected by the question of 
the specific heats. The specific heats were measured in all cases 
between 0° and 20°, and for some mixtures between 0° and 100°. 

The mixtures examined were o-cresol and pyridine, m-cresol and 
pyridine, and mixtures of o-chlorophenol with dimethylaniline, 
quinoline, pyridine, acetone, and diphenylmethylamine. 

With one exception, these mixtures are characterised by the 
development of considerable quantities of heat, and this may be 
regarded as strong evidence of the formation of compounds. The 
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exception is represented by mixtures of o-chlorophenol and 
diphenylmethylamine, which show a relatively small absorption of 
heat. The curves which are obtained by plotting the heat of 
reaction as a function of the composition show a well-developed 
maximum. The composition corresponding with this maximum 
is in general appreciably different from that of the equimolecular 
mixture, but this may be explained when it is considered that the 
observed heat of reaction is the algebraic sum of the heat effects 
due to the formation of compound molecules and the dissociation 
of complex molecules of the components. When the disturbing 
effect of dissociation is taken into account, the heats of reaction 
may be said to afford evidence of the formation of the equi- 
molecular compound in all the mixtures examined, with the excep- 
tion of o-chlorophenol and diphenylmethylamine. By application 
of the law of mass action to the equilibrium between the com- 
pound and its components, and by assuming that the amount of 
the compound formed is proportional to the heat of reaction, it is 
possible to calculate the equilibrium constant from the thermal 
data for two different mixtures. For mixtures of o-chlorophenol 
and quinoline, the value so obtained indicates that the components 
in the equimolecular mixture are combined to the extent of about 
87%. It is not claimed that this is more than a rough approxima- 
tion to the true value. H. M. D. 


Liquid Chlorine as a Solvent. Cryoscopic Determinations 
at Low Temperatures. P. Waentia and D. MclInrosn (Trans. 
Roy. Soc. Canada, 1916, 9, [3], 203—209).—Cryoscopic determina- 
tions in liquid chlorine were made in a silvered Dewar flask fitted 
with a rubber stopper carrying a tube which served as an air 
chamber for the freezing-point tube. The desired temperatures 
(—105° to —108°) were obtained by means of solid carbon dioxide 
and ether boiling under reduced pressure. Temperatures were 
measured by means of a platinum thermometer and a Carey-Foster 
bridge. Determinations with substances unlikely to form com- 
pounds with chlorine, such as toluene, chloroform, carbon tetra- 
chloride, and stannic chloride, gave as a mean value for K 28°8, 
from which the latent heat of solid chlorine, calculated by the 
van’t Hoff equation, is 20°4 cal. per gram. Determinations with 
ethyl ether and ethyl acetate, which form compounds with the 
halogens of the type C,H,,0,X, and CH,*CO,Et,X,, show normal 
results, indicating that the compounds are broken down in solu- 
tion. Acetone is polymerised in concentrated solutions, whilst 
ethyl and methyl alcohols are greatly associated at all dilutions. 
Water and iodine do not change the freezing point of chlorine, and 
hence are either insoluble or very slowly soluble in liquid chlorine. 
Bromine raises the freezing point. G. F. M. 


Maximum Vapour Pressures of Camphor at Moderate 
Temperatures. P. Darin (Ann. Physique, 1916, [ix], 5, 218—240). 
—A comparison of the ordinary barometric method and the 
method of evaporation (compare Allen, T., 1900, 77, 400, 413) for 
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measuring vapour pressures where the values are small. The 
comparison was made using camphor purified by sublimation. 
The barometric method becomes more precise as the maximum 
pressure increases, the order of accuracy depending on the catheto- 
meter used. The method of evaporation is preferable to the baro- 
metric method for the measurement of maximum vapour pressures 
below 2 mm. of mercury, and in order to obtain accurate results 
it is advisable to allow the evaporation to proceed for a consider- 
able length of time. Results obtained with purified, synthetic, 
and commercial camphors are shown in graphic form over a 
temperature range of 18—80°, the values obtained for pure, re- 
sublimed camphor being slightly higher than those found by Allen 
(Joe. cit.). W. G. 


The Consequences of the Comparison of Reversible Solu- 
tions with Saturated Vapours. As. Cotson (Compt. rend., 1916, 
162, 753—756. Compare ibid., 122)—A theoretical discussion 
of the similarity between the conditions governing reversible solu- 
tions and saturated vapours when Clapeyron’s formula is applied 
to each case, in which the author adduces further arguments in 
support of the conclusions previously drawn by him (compare A., 
1915, ii, 823). 


Complete Expression for the Heat of Reversible Solution 
in a Volatile Liquid. C. Raveau (Compt. rend., 1916, 162, 
756—757).—A mathematical consideration of the subject. 


W. G. 


Determination of Ring-tension from Thermal Data. P. E. 
VERKADE (Chem. Zentr., 1916, i, 205—206; from Handelingen van 
het Vijftende Natuur, 1915, 9).—The heat of hydration of a number 
of dibasic acid anhydrides was found to be almost identical with 
the change in the heat of combustion involved by the replacement 
of 20H by O, hence tle energy of ring formation is practically 
zero, whence the conclusion is drawn that in 5- and 6-ring carbon- 
oxygen systems there is practically no tension. The heats of com- 
bustion of a number of cyclomethylene compounds and the corre- 
sponding open-chain compounds were determined. The introduc- 
tion of a methyl group into an open-chain hydrocarbon raised the 
heat of combustion by about 157°5 cal. Since the same value was 
obtained with cyclopentane, cyclohexane, and cycloheptane and 
their monomethyl derivatives, there can be no tension in these 
compounds due specially to ring formation. The tension in the 
smaller rings, cyclopropane, etc., amounts to 20—30 cal. These 
results stand in direct contradiction to Baeyer’s tension theory. The 
following values are given for the heats of combustion of the under- 
mentioned acids and their anhydrides: benzoic acid, 772°0; anhy- 
dride, 1556°3; cinnamic acid, 1049°9; anhydride, 2092°4; dipheny]- 
acetic acid, 1649°9; anhydride, 3309°6; diethylacetic acid, 830°6; 
anhydride, 1668°7; heptoic acid. 985° 7; anhydride, 1984: 8. Re 
duced hydration constants (hydration constants less the influence 
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of the dissociation constants of the acids), K? of succinic anhydride, 
00107; maleic anhydride, 0°0009; methylsuccinic anhydride, 
00112; itaconic anhydride, 0°0065. G. F. M. 


Supposed Effect of the Form of Container on the Density 
of aGas. Witiam A. Noyes and Laurence C. Jonnson (J. Amer. 
Chem. Soc., 1916, 38, 1017—1021).—In determinations of the 
volumetric ratio in which oxygen and hydrogen combine, Morley 
obtained a mean value 1:2°00023, whilst Scott found the ratio to 
be 1:2°00285. In neither case did the probable error exceed 1 part 
in 25,000. Since, in the former experiments, the gases were 
measured in a eudiometer tube and in the latter in spherical 
vessels, Morley has suggested that the discrepancy may be due, in 
some way, to the difference in the shape of the vessels. Comparison 
has therefore been made of the volume occupied by a gas in a 
system of tubes with that which it occupies in a bulb, and it has 
been found that the difference does not exceed 1 part in 10,000, 
whereas Morley and Scott’s determinations differ by 1 part in 1000. 

E. G. 


The Effect of Unsaturation on the Molecular Volumes of 
Organic Compounds. Gervaise Le Bas (Chem. News, 1916, 113, 
253—255).—Molecular volumes are recorded in support of the view 
that the volume occupied by two atoms of hydrogen is equal to the 
difference between the volumes of an ethenoid compound and the 
corresponding saturated compound. In unsaturated compounds 
which contain an acetylene linking or two ethenoid linkings, the 
removal of the second pair of hydrogen atoms is accompanied by 
a slight increase in volume. A similar effect is shown when a 
relatively small atom like chlorine is replaced by larger atoms, such 
as bromine and iodine. 

A comparison of the molecular volumes of benzene derivatives 
with those of di-, tetra-, and hexa-hydrobenzene derivatives affords 
evidence in support of the view that the extra hydrogen atoms in 
the reduction products resemble the hydrogen atoms in saturated 
aliphatic compounds in their volume relations. H. M. D. 


Further Study of Floating Equilibrium. THropore W. 
Ricuarps and Gornam W. Harris (J. Amer. Chem. Soc., 1916, 
38, 1000—1011).—In earlier papers (A., 1912, ii, 599; 1914, ii, 
98) it has been shown that the method of floating equilibrium can 
be applied to the analysis of solutions, the calibration of thermo- 
meters, and the determination of coefficients of expansion. The 
present paper describes experiments relating to the precautions 
required for quick and accurate determination of the floating equi- 
librium, the thermal hysteresis of glass floats, the influence of 
changes of pressure on the behaviour of the floats, and the effect 
of traces of common impurities in water. Concentration-tempera- 
ture curves have been studied with several floats made of different 
kinds of glass in dilute hydrochloric acid, and it is shown that , 
such curves can be employed for estimating hydrochloric acid in 
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solution or for the approximate standardisation of a given interval 
in a thermometer. The almost identical coefficients of expansion 
of very dilute solutions render such a curve an expression of the 
relation between the density of any very dilute solution and the 
temperature of floating equilibrium, and thus enable densities to be 
determined thermometrically. E. G. 


Compressibility of Certain Typical Hydrocarbons, Alcohols, 
and Ketones. TT. W. Ricnarps and J. W. Sarpiey (J. Amer. Chem. 
Soc., 1916, 38, 989—999).—The present work on the compressi- 
bility of organic compounds was carried out in continuation of that 
already published (A., 1909, ii, 214; 1912, ii, 896, and earlier 
papers). The same method was adopted as in the earlier work, but 
the pressure gauge and piezometer were improved, and a study was 
made of the pressure-volume hysteresis of glass. The compressi- 
bility of the following compounds is recorded in terms of megabars 
over the ranges 100—300 megabars and 300—500 megabars: 
methyl alcohol, ethyl alcohol, acetone, diethyl ketone, Be- and 
85-dimethylheptanes, benzene, toluene, ethylbenzene, iso- and 
n-propylbenzenes, tert.-butylbenzene, mesitylene, y-cumene, cyclo- 
hexane, cyclohexanol, and cyclohexanone. The experiments were 
conducted at 20°, except in the case of liquid cyclohexanol, in 
which determinations were made at 40° and 34°. 

The results show a remarkable parallelism between the change of 
compressibility with pressure and the magnitude of the compressi- 
bility itself; in nearly all cases greater compressibility is accom- 
panied by greater change of compressibility under increasing pres- 
sure. They also indicate that in a given series of compounds the 
more compressible substance has the lower b. p. E. G. 


Binary Mixtures. II. The Densities and Viscosities of 
Mixtures Containing Substituted Phenols. Arruur Bramley 
(T., 1916, 109, 434—469. Compare this vol., ii, 125)—The 
investigation of binary mixtures of phenol with bases of varying 
strength has shown that the chemical combination of the com- 
ponents of the mixtures tends to make the viscosity greater than 
that calculated from the simple mixture rule. The anomalous 
results obtained with certain pairs of substances have been attri- 
buted to molecular association of one of the components, and in 
order to test the validity of this hypothesis, further measurements 
have been made in which the phenol was replaced (1) by substi- 
tuted phenols differing only in the degree of molecular associa- 
tion, and (2) by non-associated phenols of more strongly acidic 
nature. As in the investigation of the phenol mixtures, the 
measurements of viscosity and density were made over a wide 
range of temperature. 

The results obtained for mixtures of the three cresols and phenol 
with pyridine show that o-cresol differs considerably from the three 
other phenols in so far as the viscosity relations of these mixtures 
are concerned. It seems probable that molecular association is the 
factor which is mainly responsible for this difference, the associa- 
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tion factor for o-cresol (1°09) being much smaller than the value 
for phenol (1°30), m-cresol (1°41), or pcresol (1°44). The same 
sequence is obtained if the phenols are arranged according to the 
temperature at which the viscosity curves for the pyridine mixtures 
begin to show a maximum. The temperatures in question are: 
o-cresol, 3°; phenol, 45°; m-cresol, 67°; p-cresol, 74°. 

The viscosity curves for mixtures of o-chlorophenol with aniline, 
dimethylaniline, quinoline, and pyridine are characterised by a 
well-developed maximum. The curves for mixtures of o-chloro- 
phenol with diphenylmethylamine are of the sagged type, and 
sinuous curves are obtained for mixtures of o-chlorophenol and 
acetone. 

Experiments with the much more strongly acidic o-nitrophenol 
gave viscosity-composition curves showing a maximum with quino- 
line, and a minimum with aniline, whilst the curves for pyridine 
mixtures are sagged. In spite of its more pronounced acidity, 
o-nitrophenol appears to combine with bases to a much smaller 
extent than o-chlorophenol, and it is suggested that this may be 
due to the greater dissociating power of the nitro-compound as 
measured bv its dielectric constant. 

The observations show that any change in the binary mixture 
which tends to increase (decrease) the complexity of the molecular 
condition gives rise to an increase (decrease) in the viscosity. For 
many apparently indifferent pairs of substances, sagged viscosity 
curves are obtained, and this is to be attributed to the dissociating 
effect of the components on one another. When chemical combina- 
tion occurs, the difference between the observed viscosity and that 
calculated by the mixture rule should be a maximum for the 
mixture which contains the largest proportion of the compound 
formed. This is very frequently found not to be the case, and 
such deviations must be attributed to the disturbing influence of 
the molecular association of the components and their unequal 
dissociating power. On account of these disturbing factors, 
measurements of the viscosity of mixtures cannot be regarded as a 
trustworthy test of compound formation, and still less can it be 
regarded as a safe method of determining the composition of such 


compounds. H. M. D. 


Osmotic Pressure of Colloidal Hydrated Ferric Oxide. 
F. vaAN DER Freen (Chem. Weekblad, 1916, 18, 453—458).—An 
account of determinations of the osmotic pressure of colloidal 
solutions of hydrated ferric oxide. A. J. W. 


Relation of Osmosis of Solutions of Electrolytes to Mem- 
brane Potentials. Theoretical. F. E. Barrett and Cari D. 
Hocxer (J. Amer. Chem. Soc., 1916, 38, 1029—1036).—The 
osmosis of solutions of electrolytes shows a close relationship to the 
differences of potential between the two faces of membranes 
separating such solutions from water, and this fact supports the 
view that the osmosis of such solutions is largely dependent on 
the electrical condition of the membrane. Theoretical considera- 


i. 378 ABSTRACTS OF CHEMICAL PAPERS. 


tions are advanced which support the view that the osmotic effects 
observed in the experiments already described (A., 1914, ii, 347) 
can be best explained by the following assumptions. 

The abnormal osmosis is due primarily to an electrical effect, and 
is analogous to electrical osmosis. The osmosis of the solutions is 
due to the passage of a charged liquid layer along the capillary 
tubes of the membrane under the driving force of a difference of 
potential which acts as though it were set up between the two faces 
of the membrane. The charge on the movable liquid layer is 
determined by the charge which the porcelain assumes when 
immersed in water, but this charge may be altered by selective 
adsorption of ions when the membrane is brought into contact with 
solutions of electrolytes; and other ions than those of hydrogen 
and hydroxyl may affect the charge on the membrane. The polar- 
isation of the membrane is probably determined by the relative 
rates of diffusion of the ions through the membrane, but may be 
altered by other factors, such as ionic adsorption. The extent of 
osmosis may be affected by the relative volumes of water and salt 
solution on the two faces of the membrane, since this factor may 
affect the diffusion of the salt through the membrane. E. G. 


Osmosis of some Solutions of Electrolytes with Porcelain 
Membranes, and the Relation of Osmosis to Membrane 
Potential. F. E. Barrett and Cart D. Hocker (J. Amer. Chem. 
Soc., 1916, 38, 1036—1050).—Bartell (A., 1914, ii, 347) has 
shown that some salt solutions when placed in osmotic cells con- 
structed of porcelain membranes of certain grades gave negative 
osmosis, that is, the direction of the flow of liquid was from the 
concentrated to the more dilute solution. The present work was 
undertaken to study the relation of osmosis to membrane potential 
and to determine the manner in which the osmosis varies with the 
concentration of solutions of electrolytes and with the diffusion 
of such electrolytes from the cells. 

Cells were constructed of porcelain membranes of such porosity 
that the diameter of the largest pores was about 0°2 micron, and 
the osmosis of the following electrolytes was investigated: solu- 
tions of various nitrates of concentrations varying from 0°0005M 
to M; solutions of various potassium salts of concentration 0°1M; 
solutions of hydrochloric acid and of sodium hydroxide of con- 
centrations between 0°001M and 0°2M; and 01M solutions of 
some typical nitrates when the membranes were immersed in hydro- 
chloric acid and in sodium hydroxide of different concentrations. 

It was found that the osmosis of these electrolytes varies in 
different ways with the concentration. Some give positive effects, 
which increase with the concentration of the electrolyte; others 
give positive effects at low concentrations and negative effects at 
higher concentrations, the positive osmosis decreasing as the con- 
centration of the electrolyte is increased. For some electrolytes 
there is a particular concentration which gives the maximum 
positive osmosis, whilst other concentrations, both higher and 
lower, give smaller positive effects; and for others there is a con- 
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centration which gives the greatest negative osmosis, whilst all 
other concentrations give effects tending to be more positive. In 
the case of all the nitrates, except those of aluminium and thorium, 
a concentration was found at which the effect was practically zero. 
Osmosis seems to be closely related to the electrical orientation of 
the membrane and to the difference of potential between the solu- 
tions bathing the faces of the membrane. In most cases the 
orientation of the membrane is that which would be expected 
from the difference in migration velocities of the ions, without 
considering the membrane, but in a few cases it is the reverse. 
In the case of all the monobasic salts, the greater the rate of 
diffusion of salt through the membrane the greater is the positive 
osmosis. The rate of diffusion is always closely related to the 
magnitude of the cell potential. E. G. 


The Calculation of the Dissociation Constants of Extremely 
Weak Acids and Bases. Kari H. A. Metanper (Biochem. 
Zeitsch., 1916, 74, 134—136).—The author has recalculated the 
formula for the dissociation constant of an acid determined by the 
measurement of the change of the hydroxyl (or hydrogen) ion 
concentration when a given amount of acid is added to a given 


+ 
solution of alkali hydroxide. It is k=y .[H].Aoy/[S]- Aou, where 
S is the concentration of the added acid, Aj, is the change pro- 
duced in the hydroxyl-ion concentration of the alkali due to addi- 
tion of the acid, and y is the dissociation grade of the sodium salt 


of the acid, that is, [S]/[S]+ [Nas], [s] being the concentration 
of the acid ions. 8. B. 8. 


The Entropy of Solid Solutions. Orro Srern (Ann. Physik, 
1916, [iv], 49, 823—841)—A theoretical paper in which the 
author shows that it is probable that the entropy of solid solu- 
tions converges to a zero value with falling temperature, as 
required by Nernst’s theorem. H. M. D. 


Mode of Attachment of the Water of Imbibition in Crystals 
which are Capable of Swelling in Water. J. R. Karz (Zeitsch. 
physiol. Chem., 1915, 95, 1—15).—The author has measured the 
changes in the vapour pressure of crystals of carboxyhemoglobin 
from the blood of the horse and of the dog, of vitellin from 
pumpkin seeds, of Bence-Jones albumose, and of amylodextrin, 
corresponding with the changes in the amounts of water of imbibi- 
tion contained in them. The estimation of the vapour pressure 
was carried out by exposing a small quantity of the crystals in a 
desiccator containing a mixture of water and sulphuric acid of 
known vapour pressure until the weight was constant, the amount 
of water in the crystals being then ascertained. On plotting the 
vapour pressures against the corresponding water-contents, regular 
curves are obtained in each case without any discontinuities, which 
indicates that the water and the carbohydrate, protein, or lipoid, 
as the case may be, form a solid solution and constitute a par- 
ticular case of “mixed crystal.” All the substances examined 


ii. 380 ABSTRACTS OF CHEMICAL PAPERS. 


retained their crystalline condition during the imbibition of the 
water, although the characteristic angles altered owing to imbibi- 


tion occurring in certain directions to a greater extent than in 
others. “HH. W. B. 


Mode of Attachment of the Water of Imbibition in Hzmin 
Crystals. J. R. Karz (Zeitsch. physiol. Chem., 1915, 95, 16—17. 
Compare preceding abstract).—Hzmin crystals were dried at 130° 
in a current of nitrogen, and the changes in vapour pressure corre- 
sponding with changes in the content of water of imbibition esti- 
mated by the method indicated in the preceding abstract. The 
curve showing the relation between the water-content of the 
crystals and the vapour pressure is continuous, indicating the 
existence of a state of solid solution of the water in the hemin and 
the absence of true water of crystallisation. H. W. B. 


The Relation between the Angles of Mixed Crystals and 
those of their Components. Frrruccio ZAMBonini (Compt. rend., 
1916, 162, 835—837).—The molybdates of calcium, strontium, 
and lead form mixed crystals with the corresponding salts of 
cerium, didymium, and yttrium. These have been examined 
goniometrically, and the values of angles between pyramid faces 
on crystals of the simple salts and of mixed crystals are recorded. 
In almost every case it is found that the size of this angle does 
not bear any simple relation to the composition of the mixed 
crystals, and in some cases its value does not even lie between the 


values of the corresponding angle on crystals of the simple com- 
ponents. E. H. R. 


Liesegang’s Rings and Related Phenomena. IV. The Morpho- 
logical Characters of Liesegang’s Rings. Ernst Kisrer (Kolloid 
Zeitsch., 1916, 18, 107—116. Compare A., 1913, ii, 893; 1914, 
ii, 630).—The ring structures which are developed when certain 
substances react in a gelatin medium are analysed, and the 
phenomena of rhythmic crystallisation discussed. H. M. D. 


Hydrosols of Mercury and of its Oxygen Compounds. 
Conrap AmBERGER (Kolloid Zeitsch., 1916, 18, 97—101).—Many 
substances which act as efficient protective colloids towards metals 
like silver, platinum, and palladium in the hydrosol condition are 
found to be relatively ineffective in the case of colloidal mercury. 
Such preparations as have been obtained change more or less 
rapidly on keeping, and the mercury becomes insoluble. 

It has been found that stable, therapeutically active, colloidal 
mercury can be obtained by the use of albumins or their products 
of decomposition as protective agents. Solid hydrosols contain- 
ing up to 80% of mercury have been prepared by the addition 
of a solution of mercuric chloride to mixtures of glutin or dextrin 
with pyrogallol, catechol, or certain aminophenols, whereby a 
yellowish-white precipitate is obtained. On the addition of alkali 
reduction takes place, and colloidal mercury is obtained. 
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If glutin or dextrin is mixed with a solution of an alkali and 
a mercuric salt added, colloidal mercuric oxide is obtained. By 
the reaction of colloidal mercury with colloidal mercuric oxide, 
prepared as described above, stable preparations of colloidal 
mercurous oxide are obtained. H. M. D. 


Non-, Uni-, and Bi-variant Equilibria. VII. F. A. H. 
ScHREINEMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1916, 
18, 1384—1398. Compare this vol., ii, 231).—A further discussion 
of the relations exhibited by pressuretemperature equilibrium 
diagrams. H. M. D. 


The Pressure-composition Diagrams of Unary Systems 
according to the Theory of Allotropy. A. Smits (Proc. K. Akad. 
Wetensch. Amsterdam, 1916, 18, 1334—1350).—A_ theoretical 
paper in which the author discusses the equilibrium relationships 
in so-called pseudo-unary systems on the hypothesis that the various 
solid (enantiotropic, monotropic) phases consist of at least two 
kinds of molecules in internal equilibrium. H. M. D. 


Suggestion Concerning the Statement of the Phase Rule. 
THEopoRE W. Ricwarps (J. Amer, Chem. Soc., 1916, 38, 
983—989).—The chief difficulty encountered by beginners in con- 
nexion with the phase rule is with regard to the definition of the 
term “component.” It is therefore suggested that the idea of the 
component should be replaced by that of the “individual,” which 
is defined as follows: “ the individuals of any reacting system are 
the separate chemical substances, undecomposed in the reactions 
concerned, which are necessary to construct the system ; the number 
of such individuals to be chosen is the smallest number necessary 
to construct the system.” Into the equation, representing the 
phase rule and expressing the number of degrees of freedom, a 
term is introduced giving the maximum number of independent 
restrictions involved in the fixation either (1) of one or more of 
the intensity factors of the forms of physical energy concerned, or 
(2) of some concentration relation of the individuals in the variable 
phase. An outline is given of an inductive method of evolving the 
phase rule for beginners. E. G. 


The Ignition of Mixtures of Methane and Air and Hydrogen 
and Air by means of the Impulsive Electric Discharge. SosaLe 
GaraLtapury Sastry (T., 1916, 109, 523—529).—Recent. observa- 
tions on the electrical ignition of gas mixtures (Thornton, A., 1914, 
ul, 524, 834; 1915, ii, 734) have led to the view that continuous 
alteration of the proportions of gas and air in an explosive mixture 
is, Or may be, accompanied by discontinuous alterations in the 
energy of the igniting spark. In order to check the observations 
which have led to the theory of stepped ignition, further experi- 
ments have been made with mixtures of methane and air and with 
mixtures of hydrogen and air. It was found that comparable 
results could only be obtained when precautions were taken to 
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ensure constancy of the rate of break of the primary circuit of the 
induction coil used for the production of the single disruptive dis- 
charges and also constancy in the condition of the secondary 
spark-gap. It is probable that the relative energies required for 
the ignition of different mixtures are proportional to the minimum 
currents in the primary of the induction coil which, when broken, 
cause ignition, and the curves, which are obtained when these 
minimum igniting currents are plotted against the composition of 
the gas mixtures, are perfectly continuous. There is consequently 


no support for the theory of stepped ignition. H. M. D. 


Influence of some Solvents on the Rate of Action of 
Sodium with isoAmyl Bromide. Pavut Warrier Car.eron (J. 
Amer. Chem. Soc., 1916, 38, 1128—1136)—Experiments are 
described which were carried out with the object of determining 
the rate of reaction of sodium (in particles with an average dia- 
meter of 0°1—0°2 mm.) with isoamyl bromide, dissolved in ether, 
in dimethylaniline, and in benzene. The reaction proceeded more 
rapidly in ether than in benzene, and much more rapidly in 
dimethylaniline than in either of the other two solvents. This 
cannot be explained as a result of the dissociation of the isoamyl 
bromide, but is regarded as due to the formation of ammonium 
salts and, to a slight extent, to the formation of oxonium salts, 
and to the replacement of the less positive basic organic radicle in 
the salt by sodium. The effect of certain impurities on the rate 
of reaction was investigated, and it was found that small quantities 
of alcohol or acetone cause a very great acceleration. E. G. 


The Velocity of Coagulation of Aluminium Hydroxide Solu- 
tion. Jonn A. Gann (Koll. Chem. Beihefte, 1916, 8, 63—138).—The 
rate of coagulation of colloidal aluminium hydroxide in presence 
of various salts of the alkali metals has been examined with the 
view of elucidating the chief factors which influence the velocity 
of the process. The progress of coagulation was followed by 
measurement of the change in the viscosity of the solutions. 

The results obtained show that the coagulation is an auto-cata- 
lytically accelerated process, which, in the case of the more dilute 
colloidal solutions, takes place in accordance with the equation 
dx/dt=k,(1+6,x2)(1—«), where z is the increase in the viscosity 
after time ¢, expressed as a fraction of the total increase, and k, 
and 6, are constants. For univalent anions of various kinds, the 
total change in the viscosity has the same value. For more con- 
centrated solutions of aluminium hydroxide, the progress of coagu- 
lation approximates more closely to that expressed by the formula 
dx/dt=k,/(1—<2)?. 

The coefficient k, varies but little with the concentration of the 
colloid, and 6, is nearly independent of the nature and concentra- 
tion of the anion of the coagulating electrolyte. On the other 
hand, &, increases rapidly with the concentration of the electrolyte, 
the relation being expressed by the exponential equation k,=kc?, 
in which p is approximately equal to 5. In view of this relation, 
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it is evident that the range of concentration over which the velocity 
of coagulation can be measured for a given electrolyte is very 
limited, and that a particular concentration can be assigned to each 
electrolyte which represents the lowest concentration which causes 
coagulation with measurable velocity. These concentrations, or 
more accurately those which correspond with the same value of /,, 
may be taken to represent the coagulating powers of the various 
electrolytes concerned. 

The coagulating power depends on the valency and nature of the 
anion, and in agreement with views previously put forward by 
Freundlich it is found that the coagulating concentrations are those 
which correspond with equivalent quantities of the adsorbed anions. 
In proof of this relation, measurements were made of the quantities 
of various alkali salts which are adsorbed by aluminium hydroxide. 

The viscosity of a colloidal aluminium hydroxide solution in- 
creases with the concentration according to a linear equation, but 
the increase is much more rapid in the case of the coagulated sol. 
The relations involved depend to a considerable extent on the 
method of measuring the viscosity. H. M. D. 


Chemical Reactions in Anisotropic Liquids. II. Tue. 
SvepBERG (Kolloid Zeitsch., 1916, 18, 101—106. Compare this 
vol., ii, 211).—Measurements of the rate of decomposition of picric 
acid, trinitroresorcinol, and pyrogallol in an anisotropic solvent 
have shown that the reaction velocity is diminished when the 
solution is subjected to the influence of a magnetic field. The 
solvent used was p-azoxyphenetole, the temperature of measurement 
140°, and the progress of the reaction was followed by determining 
the electrical conductivity of the solutions. The effect was not 
observed in similar experiments with maleic acid as the dissolved 


substance. H. M. D. 


Catalysis of Hydrogen Peroxide in Heterogeneous Media. 
Experiments with Oxides. Grorces Lemoine (Compt. rend., 1916, 
162, 702—708. Compare A., 1912, ii, 747; 1915, ii, 626).—A 
quantitative study of the effect of a number of oxides on the decom- 
position of hydrogen peroxide. The value of m in the equation 
y/p=k(1—y/p)"dt, where p is the weight of real hydrogen per- 
oxide in 1 gram of the starting liquid, and y is the weight decom- 
posed in the time ¢, m and & being constants, has been determined 
in each case. Freshly precipitated ferric oxide dried at 180° exerts 
a more energetic catalytic effect at 21° than at 69°5°, and calcina- 
tion of this oxide for twenty minutes at a red heat reduces its 
catalytic effect. The value »=2 was obtained in each case. The 
more compact oxide, colcothar, is an efficient catalyst, but less 
energetic than the two previous oxides. The value of n is 1. The 
catalysis increases with the weight of oxide taken, but not propor- 
tionally. Aluminium oxide is a negative catalyst, the value of n 
being 1. Cerium oxide is an excellent catalyst, and gives n=2. 
Calcined silica is a more effective catalyst than dried silica. The 
catalysis in both cases increases rapidly with the weight. Thorium 
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oxide when used in sufficient quantity increases the decomposition 
of the hydrogen peroxide, but there was indication that in small 
quantities it acted as a negative catalyst. The value of » is 1. 


W. G. 


Catalysis of Hydrogen Peroxide in Heterogeneous Media. 
Experiments with Carbon; Conclusions. Grorces LEMoINE 
(Compt. rend., 1916, 162, 725—731. Compare this vol., ii, 308, 
309, preceding abstract)—Of the three types of charcoal tried, 
namely, from cocoa-nut, from wood, and from sugar, all three are 
efficient catalysts for the decomposition of hydrogen peroxide, the 
most energetic being cocoa-nut charcoal. Their function as catalysts 
is apparently correlative with their absorptive power for gases. The 
value of m in the equation (loc. cit.) was in each case 2. The cata- 
lysis by means of charcoal was similar to that with platinum moss. 
A series of experiments was performed, using charcoal charged with 
various gases, and it was found that the nature of the gas had 
little, if any, influence on the catalysis. The catalytic effect was 
relatively much greater at 15° than at 33°. The velocity of decom- 
position increased in every case with the weight of catalyst used, 
but not proportionately. W. G. 


The Hardening of Fats. W. Normann (Chem. Zeit., 1916, 40, 
381—383).—A reply to the contentions of Siegmund and Suida 
(A., 1915, ii, 626) and of Erdmann (A., 1915, i, 770), that the 
hardening of fats is not necessarily conditioned by the presence of 
metallic nickel. The author, after introductory remarks of a 
polemical character on the history of the fat-hardening process, 
denies Erdmann’s suggestion that the presence of free nickel in 
the oxide catalyst after use was due to a reduction by impurities 
in the oil or to the employment of temperatures higher than 
250—260°. Further, the carbonyl reaction with which a positive 
result was obtained is perfectly trustworthy, as blank experiments, 
even at 90°, with nickel oxides, failed to give any nickel mirror, 
and the experiments in question were carried out at far lower 
temperatures than this, and still indicated the presence of metallic 
nickel in the catalyst. The presence of carbon dioxide in the 
emerging carbon monoxide is no indication of the reduction of 
nickel oxides by the latter gas, since the monoxide is itself resolved 
into carbon and carbon dioxide by the catalytic action of metallic 
nickel. The conductivity measurements of Siegmund and Suida 
are regarded as untrustworthy, if only on account of their own 
lack of agreement, which is to be attributed to the organic sub- 
stances present in the used catalyst. Electrical conductivity 
depends essentially on the form, situation, and state of division 
of the metallic particles, rather than on the actual amount of metal 
present, and the fact that Erdmann found conductivity by adding 
5% of reduced nickel in comparatively coarse particles to a catalyst 
which previously was not conducting, is no proof of the previous 
absence of free nickel. The author’s original experiments with 
Pungs have now, moreover, been confirmed, using a synthetic 
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triolein of undoubted purity, and hardening at 250°, the process 
being stopped while the fat was still liquid. The catalyst was then 
separated, and gave the carbonyl reaction at 50°, and showed elec- 
trical conductivity with the greatest facility. It is, therefore, con- 
sidered that metallic nickel is certainly present in quite sufficient 
quantity to account for the catalytic action, and it is unreasonable 
to wish to ascribe to a hypothetical nickel suboxide an effect which 
is amply accounted for by a substance which is positively shown 
to be present, and is known to be capable of exerting that effect. 
G. F. M. 


Errors Affecting the Determination of Atomic Weights. 
I. The Weighings. Px. A. Guyer (J. Chim. phys., 1916, 14, 
25—54).—A theoretical paper in which the errors affecting atomic 
weight determinations are considered. The present paper deals 
particularly with the errors which may occur in the weighings. 
These are considered under the headings of: (i) the balance; 
(ii) the weights; (iii) the apparatus weighed; and (iv) the reduc- 
tion of the weight to vacuum standard. The main causes of error 
in the weighings are: (i) difference between the temperatures of 
the air above the pans of the balance; (ii) use of weights which 
have screwed-on heads; (iii) inaccuracies due to calibration of 
brass weights with platinum weights; (iv) occlusion of gas or 
formation of water particles on the surface of weights (particularly 
platinum weights); (v) differences in volume between the 
apparatus weighed and its counterpoise ; (vi) condensation of gas 
or moisture on the apparatus; (vil) variations in volume of the 
apparatus due to heating; (viii) inequalities in the arms of the 
balance ; and (ix) the correction of the weight to vacuum standard. 
t is shown that the mean error arising from the above causes has 
the following values: (i) a temperature difference of 0°01° above 
the pans gives an error of 4/100 mg.; (ii) unsymmetrical pans, 
1/100 mg. ; (iii) a temperature difference of 0°1° above the balance 
arms, 2/100 mg.; (iv) weights with screwed heads, 1/100 mg.; 
(v) calibration of brass weights with platinum weights, 1/100 mg. ; 
(vi) changes in the amounts of gas and moisture occluded on the 
weights and apparatus, 2/100 mg.; (vii) a difference of 0°1 c.c. 
between the volumes of the apparatus and the counterpoise, 
2/100 mg.; (viii) variations of the gas or moisture absorbed on 
the surface of the apparatus, 2/100 mg.; (ix) change in volume 
due to heating, 2/100 mg.; and (x) error due to the reduction of 
the weight to vacuum standard by the ordinary method, 2/100 
mg. per gram. It is thus obvious that a total error of 19/100 mg. 
is likely in a weighing. The author consequently deprecates the 
statement of weights to 1/100 mg., as is customary, unless these 
sources of error have been removed. It is shown that the con- 
struction of the balance arms of a stable bronze of low coefficient 
of expansion, weighing in a closed space of constant temperature, 
and finally with a balance which may be evacuated, the majority 
of the above-mentioned errors may be avoided. J. F. 8. 
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Errors Affecting the Determination of Atomic Weights. 
II. Experimental Determination of the Vacuum Correction 
for the Weight of Powders. Tu. Renarp and Pu. A. Guyer 
(J. Chim. phys., 1916, 14, 55—82. Compare preceding abstract). 
—A number of experiments are described which have been carried 
out with the object of determining the dimensions of the correc- 
tion which is to be applied to the weight of substance in the finely 
divided condition in order to reduce the weight to the vacuum 
standard. As a result of this work it is shown that the conditions 
under which the determination of the factors entering into the 
calculation of the vacuum correction is obtained do not admit 
of a greater accuracy than 1/100,000 of the weight of the sub- 
stance taken, so that results given to 1/100 mg. on 5 grams of 
substance are illusory. Even when the correction factors are 
determined with the greatest accuracy, experiment shows that the 
calculated weight in a vacuum is sometimes a little less and some- 
times a little larger than the true weight as experimentally deter- 
mined, the order of the difference of the two values being 
+1/100,000 of the weight of the substance. This difference is due 
to the inclusion of air in the powdered substance, and it is shown 
that the only way to get the vacuum weight of a finely divided 
substance is to weigh it actually in a vacuum. It is again shown 
that weights given to 1/100 mg. are from this cause also untrust- 
worthy, and also that in most cases a weight accurate to 1/10 mg. 
is all that is necessary. J. F. S. 


Errors Affecting the Determination of Atomic Weights. 
III. Various Methods in Use for Reducing Weight to the 
Vacuum Standard. Pr. A. Guyer (J. Chim. phys. 1916, 14, 
83—100. Compare preceding abstracts).—In the present paper 
the author reviews the various methods in use for the reduction 
of weight to the vacuum standard. It is shown that these methods 
furnish results which vary considerably in their degree of pre- 
cision; thus the modern method (weighing of all substances in 
vacuum) yields atomic weights which on this account alone are 
liable to an error of 1/300,000; the method due to Stas yields 
figures accurate to 1/100,000, whilst that due to Marignac or 
Harvard contributes an error of 1/33,000. Since the actual agree- 
ment between different observers using different methods for the 
determination of the same atomic weight is 1/10,000, it follows 
that the whole of the methods for reduction to the vacuum 
standard are sufficiently precise. In view of the considerations of 
the present and preceding papers, it becomes obvious that all 
values of atomic weights with figures purporting to be accurate 
to 1/500,000 are illusory. J. F. 8. 


The Additivity of the Values of ) and ./a of the Equation 
of State and the Fundamental Values of these Quantities for 
Nifferent Elements in Connexion with the Periodic Svstem. 
J. J. van Laar (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 
1220—1235, and J. Chim. phys., 1916, 14, 3—24).—It is shown 
that the values of 4 are additive in character, and that constants 
may be derived for the different elements by means of which it 
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is possible to calculate the value of b for any substance contain- 
ing these elements. 

When the atomic constants for the elements of the carbon, 
nitrogen, oxygen, and fluorine groups of the periodic table are 
compared, it is found that in each group there is a regular increase 
in the value of 6 x 105, which amounts to 55 units for each pair 
of adjacent homologues. In each horizontal series there is a 
regular decrease in bx105 equal to 15 units for each pair of 
adjacent elements. The atomic constants for hydrogen, carbon, 
nitrogen, and oxygen are apparently not invariable, but depend on 
the nature of the other atoms with which these elements are com- 
bined. The fundamental value for hydrogen is 48°5, but in many 
inorganic compounds it has the value 34=48°5x /2/2, and in 
organic compounds the value 14=485x(1—/2/2). In _ its 
inorganic compounds and in the aliphatic compounds carbon has 
the fundamental value=100, but in the aromatic compounds the 
value for carbon is 75 (approximately equal to 100 x 2/2). The 
fundamental value for nitrogen=85 is found only in the element; 
in all its compounds it has the smaller value 69=85 x /2/2. The 
value of 70 for oxygen is shown by most oxygen compounds, but a 
smaller value, 50=70 x ./ 2/2, is obtained for oxygen doubly bound 
to carbon. 

Additivity is also shown by the values of /a, where a is the 
attraction constant in the van der Waals’s equation. The atomic 
constants obtained for the different elements belonging to the 
groups mentioned above are also found to exhibit simple rela- 
tions when considered from the point of view of the periodic table. 
Approximately, the values of /a@x10? for the elements in the 
first horizontal series are equal to 3. For the second, third, and 
fourth horizontal series the values of fax 10? are approximately 
5, 7, and 9. Hydrogen and neon fall into line as members of 
the first horizontal series, whilst argon, krypton, and xenon fit 
quite satisfactorily into the second, third, and fourth series re- 
spectively. Since the value of /ax 10? for helium is about 1 and 
for mercury 11, it would seem that ax 10? is exactly 2 units 
greater in each successive horizontal series. 

The most important result which follows from the analysis of 
the available data is that the quadrivalent atoms carbon, 
germanium, and tin, as well as the tervalent atoms nitrogen and 
phosphorus, are of no account so far as the value of /a is con- 
cerned when these atoms are symmetrically surrounded by other 
atoms or groups. This condition is attained when the quadri- 
valent or tervalent atoms are combined respectively with four or 
three univalent atoms or groups. In these circumstances, the 
influence of the central atom on the attractive forces between the 
molecules of which they form part is negligibly small. 

H. M. D. 


The Validity of Mathews’s Socalled Valency Law. J. J. 
van Laar (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 
1235—1239).—A criticism of the views put forward by Mathews 
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(A., 1913, ii, 494, 674), according to which the attraction coefficient 
a may be expressed by the equation a=C(M x n)i, where M is the 
molecular weight of the substance concerned, » the total number 
of effective valencies, and C is a constant. It is shown that such 
a relation does not hold, and that it is quite inconsistent with the 


additivity of the atomic values of ./a (see preceding abstract). 
H. M. 


Considerations on Von Baeyer’s Strain Theory. Apo.Lro 
Merton (Anal. Fis. Quim., 1916, 14, 198—210).—A review of the 


strain theory from a mathematical point of view. A. J. W. 


A New Form of Distilling Flask, together with a Note on 
Benzyl Benzoate. Tue Eart or Berxerey (T., 1916, 109, 
520—523).—A vacuum-jacketed distilling flask is described which 
has proved to be useful in facilitating the distillation of substances 
of high boiling point. 

The yield of benzyl benzoate obtained from benzaldehyde and 
benzyl alcohol by Claisen’s method is considerably increased if the 
aldehyde and alcohol are dried and freshly distilled before use. 


Under these conditions the reaction also takes place more quickly. 
H. M. D. 


A New Condenser. Sicmunp Franken (Biochem. Zeitsch., 1916, 
74, 165—166).—A condenser of the ordinary Liebig type, but 
containing, instead of one condensing tube, seven narrow ones 
opening into single receptacles at each end. The apparatus is 
illustrated. 8. B. S. 


A Water-blower and a Laboratory Furnace. A. Hurtin 
(Ann. Chim. anal., 1916, 21, 94—95).—The mixture of water and 
air discharged from an ordinary water-pump is conducted through 
a tube to the bottom of a large glass bottle; the water collecting 
in the bottle is discharged through a second tube, also reaching 
to the bottom of the bottle, whilst the air collecting under pressure 
in the upper part of the bottle is led through a third tube to a 
blast burner. The bottle is closed with a rubber stopper, through 
which the tubes pass. The furnace described is constructed of 
hollowed-out fire-bricks arranged so as to form a cylindrical 
receptacle for a crucible. Ww. &. & 


A New Safety-valve. M. S. Losanircn (Chem. News, 1916, 
113, 218).—A safety-valve for preventing the back-flow of the 
water from water-pumps consists essentially of a cylindrical vessel 
provided with a nozzle towards the base for connecting to the 
pump, and with a vertical, narrow-bore tube internally, which is 
connected, likewise towards the base, with a second tube of some- 
what more than the usual barometric height, fused through the 
walls of the above-mentioned cylinder and in communication at its 
upper end with the vessel being evacuated and with the mano- 
meter. The cylindrical vessel is filled with mercury to a point 
just below the junction of the internal tube with the long baro- 
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meter tube, so that under normal conditions there is a free passage 
between the pump through the upper end of the internal tube to 
the evacuated vessel. Should water suck back into the cylindrical 
vessel, however, its pressure causes the mercury to rise in the inner 
tube to beyond the junction, thereby cutting off completely the 
evacuated vessel from the cylindrical vessel and the pump. 

G. F. M. 


Inorganic Chemistry. 


Iodide and Iodate Ion Content of Sea-water. L. W. WINKLER 
(Zeitsch. angew. Chem., 1916, 29, i, 205—207. Compare this vol., 
ii, 184).—Iodine in organic combination was not found to be 
present in water from the Adriatic. The total iodine content of 
the water was approximately 0°05 mg. per litre. Near the surface, 
where the water was exposed to air and sunlight, the iodateion 
content predominated; at a greater depth the relation between 
the iodate and iodide changed, the proportion of the latter 
increasing. W. P. S. 


The Citric Acid Solubility of the Phosphate in Thomas's 
Slag. Pau Krowt (Zeitsch. angew. Chem., 1916, 29, i, 199—200). 
—The addition of sand in the converter raises the citric solubility 
of the phosphates in Thomas’s slag on the average by about 1%. 
The soluble phosphate appears to have a tendency to remain con- 
stant for each particular type of slag, and to be more or less 
independent of the total phosphate present. This constant is 
about 18°5% for sand slag and 17°3% for normal slag. With lower 
phosphate content the insoluble phosphate is therefore less in 
amount than with a slag of high phosphate percentage. 

Ee” G. F. M. 


The Rare Gases in Natural Gases. Cuartes Movurevu and 
ApotpHE Lepare (Ann. Chim., 1915, [ix], 4, 137—157; 1916, 
[ix], 5, 5—51).—A résumé of work already published, full experi- 
mental details being given (compare A., 1906, ii, 685; 1907, ii, 
22; 1908, ii, 277; 1909, ii, 363; 1910, ii, 136; 1911, ii, 392, 439, 
602, 1087, 1134; 1912, ii, 47, 843; 1914, ii, 239, 357, 560). 

W. G. 


Complete Solubility Curve of Calcium Carbonate. Jonn 
Jounston and E. D. Wittiamson (J. Amer. Chem. Soc., 1916, 
38, 975—983).—In connexion with Johnston’s paper on the solu- 
bility-product constant of calcium carbonate (A.. 1915, ii, 769), a 
discussion is now given of the relation between the partial pressure 
of carbon dioxide in equilibrium with the solution and the total 
concentration of base in equilibrium with the solid phase, and a 
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graph has been constructed showing the concentration of calcium 
in the solution at equilibrium in the system CaO—H,O-CO,. The 
graph is composed of three curves, along which the stable ‘solid 
phases are hydroxide, carbonate, and hydrogen carbonate re- 
spectively. The first extends only up to values of /, the partial 
pressure of carbon dioxide, of about 10-' at 16°; the second, 
starting from the transition point, decreases to a minimum and 
then rises again, as the value of P increases, until it is about 15 
atmospheres; beyond the second transition point hydrogen 
carbonate is the solid phase. Along the whole course of the 
graph the ions OH’, CO,”, and HCO,’ are all present in relative 
concentrations depending on P, and the solubility curve ascer- 
tained by experiment would thus have different forms according 
to which of the molecular species in solution was estimated. The 
transition pressure at which both hydroxide and carbonate are 
stable can be calculated from the solubilities of the hydroxide and 
carbonate or from their thermal dissociation pressures; the two 
methods give remarkably concordant results. « @. 


Molecular Transformations of Precipitates. A. VILLIERs 
(Ann. Chim., 1916, [ix], 5, 109—157).—A résumé of work already 
published, with certain modifications of detail (compare A., 1895, 
li, 224, 227, 228, 247, 266, 267; Baubigny, A., 1882, 805, 928, 
1031, 1032, 1172; 1888, 113; Thomsen, A., 1897, ii, 206). 

W. G. 


The Melting Point of Tungsten. Irvinc Lanemurr (Chem. 
Zentr., 1916, i, 205; from Physical Review, 1915, 6, 138—157, and 
J. Franklin Inst., 1915, 180, 490—492).—The following values 
were found for the melting point of tungsten determined by three 
different methods, namely, tungsten wire in nitrogen, photo- 
metrically, and pyrometrically, and tungsten arc electrodes in 
nitrogen, pyrometrically: 3540°, 3332°, 3566°. The author 
considers 3540+30° as the best result. G. F. M. 


Preparation of Pure Uranium and Other Metals. W. [. 
Baraciota (Chem. Zentr., 1916, i, 92; from Schweiz. A poth. 
Zeit., 1915, 53, 477—478).—The author claims priority for the 
method of preparation of uranium described by Lely and Ham- 
burger (A., 1914, ii, 569). He further mentions that pure copper 
which has been slowly distilled at least ten times in the vacuum 
of the mercury pump only has a pale rose colour. Similarly gold, 
after repeated distillation, loses somewhat its yellow colour. It 
has been suggested that pure copper is, like the other metals, of 
a whitish-grey colour. G. F. M. 


Preparation of Colloidal Gold Solutions. J. Temminck Groii 
(Chem. Weekblad, 1916, 18, 617—622).—An account of the pre- 
paration of colloidal gold solutions by reduction of auric chloride 
by hydrogen peroxide. A. J. W. 


MINERALOGICAL CHEMISTRY. 


Mineralogical Chemistry. 


Composition of Bornite. E. T. Auten (Amer. J. Sci., 1916, [iv], 
41, 409—413).—The following analyses were made on material 
which was carefully examined for impurities by the metallographic 
method. They all conform closely with the formula Cu,FeS, of 
Harrington (A., 1904, ii, 46), which had also been previously 
arrived at by Cleve in 1875. The materials analysed were from: 
I, Superior, Arizona; II, unknown locality; III, Costa Rica; 
IV, Bristol, Connecticut; V, Guildford Co., North Carolina; and 
VI, Messina, Transvaal. The formula proposed by Kraus and 
Goldsberry (A., 1914, ii, 570) is not accepted, the material analysed 
being impure. 

Cu. Fe. 8. Pb. Ag. Total. D3. 

62-99 11-23 25-58 0-10 nil 99-90 5-061 

63-19 11-31 25-44 nil 0-02 99-96 5-061 

i 63-08 11-22 25-54 nil nil 99-84 5-037 

IV. 63-26 — — 5-064 
V. 63-90 10-79 25-17 nil nil 99-86 5-103 (D?8) 

VI. 63-24 11-12 25-54 — _— 99-90 5-079 


L. J. 8. 


Synthesis of Obsidian and Pumice. Warner Hemper 
(Zeitsch. angew. Chem., 1916, 29, i, 173—175).—The synthesis of 
obsidian was realised by fusing a suitable silicate mixture in an 
atmosphere of water vapour at high pressures. Thus fusion of a 
mixture of felspar, quartz, iron-stone, and soda under a steam 
pressure of 85 atmospheres in an electrically heated oven enclosed 
in an autoclave (of which a detailed description is given) gave rise 
to a glass containing 0°65% of water which completely resembled 
obsidian in outward appearance and showed the same phenomenon 
of effervescence and evolution of water vapour on heating in the 
blow-pipe flame. If after fusion the pressure is suddenly released, 
the mass, on cooling, is porous, and resembles pumice-stone in all 
respects. It was shown, incidentally, that ferric silicates do not 
exist, and the ferric iron cannot therefore be regarded in these 
silicate mixtures as being in combination with silicic acid. The 
fusions in connexion with this work were conducted in vessels 
constructed of 0°02 mm. platinum foil folded in such a way as 
to fit tightly into magnesia crucibles. Such vessels made to fit 
into porcelain, quartz glass, or magnesia are recommended as 
substitutes for heavy, solid platinum vessels. G. F. M. 


Mineral Gels. H. Lerrmerer (Kolloid Zeitsch, 1916, 18, 
117—120)—A__ specimen of colloidal montmorillonite from 
Bulgaria was found on re-examination three years later to have 
undergone transformation into the crystalline form. Analysis 
ave: 

' Mg. CaO. Al,0;, FeO; SiO, H,O. Total. 
2-28 1-26 19-74 4-14 50-14 22-61 100-17 
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corresponding fairly’ closely with Al,03,4Si0,,6H,O. The crystal- 
lisation of the substance is in favour of the view that the substance 
is a chemical compound. 

Blue and white specimens of a colloidal phosphate from 
Jakubeny, in the Bukowina, have proved to be colloidal forms 
corresponding with the crystalline minerals cceruleolactin and 
planerite (3A1,0;,2P,0;,10H,O). The water content of the gel is 
variable and depends on the vapour pressure of the water in the 
surrounding atmosphere. The blue specimen is the purer variety, 
the blue colour of the gel being due to copper which has probably 
been adsorbed. H. M. D. 


Action of Water Vapour at High Temperature on Volcanic 
Rocks. Apert Brun (Arch. Sci. phys. nat., 1916, [iv] 41, 
401—418).—Estimations were made of the gases (HCl, CO,, 
CO, H;, Nz, SO,) which are evolved in considerable amounts when 
various volcanic rocks are heated at temperatures of about 1000° 
in the presence of water vapour. Under similar conditions 
olivine gives off CO,, CO, N,, and H,, the former two being derived 
from enclosed bituminous matter. The results are taken to sup- 


port the author’s theory of volcanic action (A., i907, ii, 33). 
L. J. 8. 


Analytical Chemistry. 


The Centrifugal Machine in the Chemical Laboratory. H. J. 
HamsBurcer (Chem. Weekblad, 1916, 18, 636—643)—A plea for 
the use of the centrifuge for washing precipitates, and in quanti- 


tative analysis for determining the volume of precipitates. 
A. J. W. 


Estimations by means of Critical Mixture Points. W. J. 
DE Mooy (Chem. Weekblad, 1916, 13, 608—616).—A lecture 
delivered before the Leyden Chemical Society. A. J. W. 


The Estimation of the Hydrion Concentration of very Small 
Quantities of Liquids. R. J. Waaner (Biochem. Zeitsch., 1916, 
74, 239—242)—The method is devised for the measurement of 
the hydrion concentration of a few millimetres of fluid. Lacmosol, 
prepared by Hottinger’s method, is dissolved in thirty times its 
weight of 6% collodium containing a little alcohol. This gel is 
spread on an object-glass and placed for some minutes over 
potassium hydroxide in a desiccator. Ten c.mm. of the liquid 
under investigation are added, and the glass is then replaced 
in the desiccator. A scale of colour is prepared on another plate 
in a similar manner with liquids of known hydrion concentration 
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made from citric acid and a base. The final estimation of the 
Pq is made colorimetrically. The limitations and difficulties of 
the method are indicated by the author. It is available between 
the limits p,=4°2 and 6°0. 8. B. 8. 


Estimation of Hydrogen Peroxide. JoszepH von BErRTALAN 
(Chem. Zeit., 1916, 40, 373—374)—The inexactitudes involved 
in the titration of hydrogen peroxide in presence of oxidis- 
able organic matter by the usual permanganate or iodo- 
metric methods are obviated by the use of stannous chloride, which 
reacts according to the equation SnCl,+2HCl+H,O,=SnCl,+ 
2H,O. The estimation may be made by either a direct or back 
titration ; in the former case a 1% solution of methylene-blue serves 
as indicator, and in the latter the excess of stannous chloride is 
titrated back with iodine. In order to avoid oxidation of the 
stannous solution, the peroxide solution is acidified with sulphuric 
acid and a little solid potassium hydrogen carbonate is added, and 
the stannous chloride is then run in during the ensuing efferves- 
cence. When carefully preserved in an oxygen-free atmosphere 
the titration value of stannous chloride solution does not appreci- 
ably alter, but it is advisable to control the solution by a blank 
titration with permanganate before use. G. F. M. 


Transformations during the Ignition of Foodstuffs con- 
taining Sodium Chloride. A Reaction between Carbon and 
Sodium Chloride. J. D. Fitippo and W. Apriani (Chem. Weekblad., 
1916, 18, 405—410).—The loss of chlorine attendant on the igni- 
tion of foodstuffs containing sodium chloride is not due to the 
presence of acid phosphates, but to reduction of the chloride by 
carbon or its compounds. A. J. W. 


A New Method of Estimating Fluorine. F. Pisani (Compt. 
rend., 1916, 162, 791—793).—Fluorine in solution as an alkali 
fluoride is readily precipitated in the cold as thorium fluoride, 
ThF,4H,O, by the addition of thorium nitrate to the solution 
slightly acidified by acetic acid or, better, nitric acid. The pre- 
cipitate is gelatinous, voluminous, and heavy. It readily settles 
and can be easily washed by decantation. For the final washings 
on the filter-paper, it may be necessary to employ suction. The 
precipitate is dried and ignited, yielding thorium oxide, which is 
weighed. Care must be taken to avoid using an excess of thorium 
nitrate, as the precipitate is slightly soluble in this solution. The 
reaction is sufficiently sensitive to permit of the detection of 0°01% 
of fluorine in a solution. Insoluble fluorides, fluorapatites,and such 
substances are subjected to the usual preliminary treatment to 
obtain the fluorine in solution, and any phosphate in solution 
must be precipitated in the usual way before adding the thorium 
nitrate. Silicofluorides in solution may be precipitated directly 
with thorium nitrate and the precipitate ignited to thorium oxide. 
Soluble tantalofluorides are first boiled with sodium carbonate and 
the tantalic acid filtered off, and then the fluorine is precipitated 
as above. W. G. 
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Examination and Valuation of “Nitrolime.” Paut Lizcuz 
and Ernst Trunicer (Chem. Zeit., 1916, 40, 365—366).—The 
extraction of “nitrolime” with water, as recommended by Caro 
(A., 1911, i, 119), preliminary to the estimation of cyanamide 
gives low results, owing possibly to the presence of basic calcium 
cyanamide compounds, which are but sparingly soluble in water. 
Extraction with dilute nitric acid in quantity sufficient to 
neutralise all the lime present is recommended, and after two 
hours’ shaking the filtered extract is rendered alkaline with 
ammonia and precipitated with silver nitrate in the usual manner. 
Stress is laid on the necessity of discriminating between 
cyanamide-nitrogen and dicyanodiamide-nitrogen in analyses of this 
substance, as if stored in a damp place it may lose almost its 
entire cyanamide content, owing to conversion into the supposedly 
worthless or even harmful dicyanodiamide. G. F. M. 


Admissibility of Ammonium Magnesium Phosphate as a 
Form in which to Weigh Phosphoric Acid. Watrer Jongs 
(J. Biol. Chem., 1916, 25, 87—-91).—When precipitated crystalline 
ammonium magnesium phosphate is collected on a weighed filter- 
paper and allowed to dry in the air, its weight in a few hours 
becomes constant, and its composition is exactly expressed by the 
formula MgNH,P0O,,6H,O. These results indicate that in the 
quantitative estimation of phosphoric acid the conversion of mag- 
nesium ammonium phosphate into magnesium pyrophosphate is a 


superfluous operation. H. W. B. 


The Estimation of Carbon by the Eggertz Method. H. Lr 
CuaTELiER and F. Bocitcu (Compt. rend., 1916, 162, 709—714; 
731—735).—The first paper is a critical study of the errors likely 
to occur with variations in conditions, using the Eggertz method 
for the estimation of carbon in steel. 

The comparison solutions should be kept in the dark and made 
fresh once a week, as they slowly change in sunlight and ultimately 
lose all their colour. Solutions of caramel, which have been sug- 
gested as comparison liquids, are equally sensitive to light. If the 
comparison is made at temperatures above 50°, the results will not 
be correct, owing to increase in the coloration due to hydrolysis 
of the ferric salts, the coloration increasing with the temperature. 
In preparing the solution from the steel, the longer it is heated 
the less is the colour obtained. With the same carbon content 
in the steel and the same time of heating, the coloration decreases 
as the concentration of the acid increases. The presence of hydro- 
chloric acid in the nitric acid causes a diminution in the colour 
produced, but sulphuric acid has little or no effect. 

The following are the most satisfactory conditions for the 
estimation. To 1 gram of steel turnings 20 c.c. of nitric acid 
(D 1°16) are added, and the liquid brought to the boil in one 
minute. After one minute’s boiling, 30 c.c. of boiling acid 
(D 1°33) are added, and the boiling is continued for three minutes. 
The wholé is then rapidly cooled in water, and the colorimetric 
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comparison is made either with a type of known composition or 
with a freshly prepared caramel solution corresponding with a 
given type. 

The second paper contains an examination of the influence of 
variations in the nature of the steel, the nature and amount of 
foreign substances present, and the structure of the metal due to 
different thermal treatment on the results obtained for carbon 
content by the Eggertz method. Contrary to the results of 
Deshayes, the authors find that, using the rapid method with 
boiling solvents (/oc. cit.), the results obtained for the carbon 
content of steels, over as wide a range as C=0°9—1°20%, all come 
within the limits of experimental error. Further, the presence 
of manganese lowers the apparent carbon content; but this 
influence is small where the manganese does not exceed 1%, and 
if a steel containing 0°5% manganese is used as a type the error 
is largely eliminated. Nickel also lowers the apparent carbon 
content, and its effect is much greater than that of manganese. 
Steels containing more than 3% of nickel give green solutions which 
are difficult to compare against the standard. Silicon, provided 
it is below 1%, does not interfere with the estimation. Variations 
in the velocity of cooling the steel considerably modify the colour 
due to the carbon, and also the hardness, even with velocities too 
small to produce true tempering and the formation of martensite. 
The fineness of the cementite contained in the perlite also modifies 
both the solubility of the carbon and the hardness of the metal. 
This influence of the velocity of cooling is much more marked the 
richer the steel is in manganese, the coloration being sometimes 
reduced by as much as one-third. In order therefore to obtain 
satisfactory results with the Eggertz method, it is essential to use 
samples of steel cooled slowly and to use as a type for comparison 
a steel having practically the same manganese content as the one 
under examination. W. G. 


Frequent Sources of Error in the Analysis of Generator Gas 
Fritz Horrmann (Chem. Zeit., 1916, 40, 412—413).—The diffi- 
culty with which carbon monoxide is absorbed by ammoniacal 
cuprous chloride solution introduces an error in the estimation 
of this gas, and also of the hydrogen and methane in generator 
gas. It is recommended that these three gases should be estimated 
by the combustion method and that both the contraction in 
volume and the quantity of oxygen used for the combustion 
should be determined. W. P. S. 


Estimation of Carbon Dioxide as Barium Carbonate Applied 
to the Marr Method for Estimating Carbonates in Sols. 
C. J. Scnottensercer (J. Ind. Eng. Chem., 1916, 8, 427—428). 
—Trustworthy results may be obtained by absorbing the carbon 
dioxide evolved from the soil according to the conditions pre- 
scribed in the Marr method (A., 1909, ii, 938) in barium hydr- 
oxide solution, and titrating the barium carbonate formed as 
described by Cain (A., 1914, ii, 577) W. P. S. 

18—2 
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Estimation of Carbonic Acid, Combined and Free, in Solu- 
tion, Particularly in Natural Waters. Jonn Jounston (J. Amer. 
Chem. Soc., 1916, 38, 947—975).—Although a great deal of work 
has been done in connexion with the estimation of carbonic acid 
in solutions, the subject has not received much attention from 
the theoretical side. In the present paper, therefore, the methods 
of estimating carbonic acid and carbonates are discussed from the 
following point of view. The several molecular species concerned 
can co-exist only in definite proportions determined by the known 
equilibrium constants, since within any solution containing 
carbonate there is a readily attained equilibrium between the 
carbonate ion, CO,”, the hydrogen carbonate ion, HCO,’, and the 
carbonic acid, H,CO,, and, in turn, between the carbonic acid 
and the partial pressure of carbon dioxide above the solution. 
It is shown that many of the most commonly used titration 
methods for estimating combined and free carbonic acid in solu- 
tion do not yield definite results. In principle, the only absolutely 
trustworthy methods are those in which the total base, equivalent 
to the combined carbonic acid, and the total carbonic acid, free 
and combined, are estimated ; the conditions are pointed out under 
which such methods yield accurate results in practice. These two 
estimations are generally sufficient, since with a knowledge of these 
quantities and the equilibrium constants the concentration can 
be calculated of carbonate and hydrogen carbonate, and also that 
of the hydrogen ion, which is a measure of the degree of acidity 
or alkalinity of the water. E. G. 


Estimation of Silica. Vicror Lenner and Emit Truoe (J. Amer. 
Chem. Soc., 1916, 38, 1050—1063).—A study has been made of the 
various sources of error in silica estimations and the best means of 
avoiding them. The results have led to the adoption of the follow- 
ing method of estimation. 

A sample of the silicate (0°5—-1°0 gram) is mixed with 5 grams 
of sodium carbonate and fused in a platinum crucible. When 
cold, the product is treated with 60 c.c. of hydrochloric acid 
(D 1°07) and heated on the water-bath until the residue begins 
to powder or crumble. The residue is treated with 15 c.c. of 
hydrochloric acid (D 1°1), and the vessel is covered and heated 
on the water-bath for ten minutes. Water (10 c.c.) is added, the 
mixture is filtered immediately, and the silica washed with a hot 
solution of 5 c.c. of hydrochloric acid (D 1°2) to 95 c.c. of water. 
The filtrate is evaporated to dryness, and the residue heated at 
110° for two hours and then treated with 8 c.c. of hydrochloric 
acid (D 1°1); the vessel is covered and heated on the water-bath 
for five to ten minutes, and the product is diluted to about 50 c.c. 
and immediately filtered without suction. The residue is washed 
with cold water containing 1 c.c. of hydrochloric acid to 99 c.c. 
of water. The paper and silica after being dehydrated at 110° 
are placed in a platinum crucible, and the paper is burned. The 
silica from the first dehydration is then added to the crucible, and 
the silica is ignited until the weight is constant. The silica is 
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then estimated in the usual way by volatilisation with hydro- 
fluoric acid after the addition of a few drops of sulphuric acid. 
It is important that in dehydrating the silica the temperature 
should not be allowed to rise above 110°. Dehydrated silica is 
appreciably soluble in hydrochloric acid, but when dilute acid is 
used the error is almost negligible. Dehydrated silica is slightly 
soluble also in solutions of sodium chloride. E. G. 


Detection of Silver Chloride on Photographic Plates, etc. 
E. Vatenta (Chem. Zeit., 1916, 40, 398).—When silver chloride 
is treated with potassium ferrocyanide, reaction takes place accord- 
ing to the equation: K,Fe(CN),+4AgCl=Ag,Fe(CN),+4KCl, 
whilst silver bromide and silver iodide do not react with the 
ferrocyanide. Silver ferrocyanide is a white, insoluble compound 
which changes to silver ferricyanide, an orange-red compound, on 
the addition of nitric acid. To detect the presence of silver 
chloride on photographic plates, films, etc., the latter are washed 
to remove soluble silver salts, then immersed for a few minutes 
in 5% potassium ferrocyanide solution, again washed, dried 
between filter-paper, and a drop of concentrated nitric acid is 
placed on the sensitive surface of the plate. An orange-red 
coloration appears at once if silver chloride is present. If, after 
the plate has been treated with ferrocyanide and washed, a drop 
of potassium bromide solution containing ferric chloride is placed 
on the surface, a blue coloration is obtained in the presence of 
silver ferrocyanide; this is due to the silver ferrocyanide reacting 
with the bromide, with the formation of silver bromide and 
potassium ferrocyanide, the latter then giving a blue coloration 
with the ferric chloride. Freshly precipitated silver bromide is 
reduced slightly when treated with ferrocyanide in bright light; 
silver ferrocyanide is formed, and a reaction may be obtained 
indicating the presence of chloride. Light should therefore be 
excluded in making the test. W. PB. &. 


Density of Aqueous Solutions of Copper Sulphate and 
Sulphuric Acid. H. D. Houver and E. L. Perrer (J. Amer. Chem. 
Soc., 1916, 38, 1021—1029).—In connexion with the use of acid 
copper sulphate solutions for electro-deposition, and especially for 
electrotyping, a simple method is desirable for determining and 
adjusting their composition. Since the solutions usually employed 
contain only copper sulphate and sulphuric acid, their composi- 
tion can be calculated from a knowledge of the amount of acid 
present and the density at a given temperature. The density can 
be readily determined by means of a hydrometer, and the acidity 
can be estimated by titration with standard alkali hydroxide, 
methyl-orange being used as indicator (Wogrinz, A., 1913, ii, 788). 

A table has been constructed showing the density of solutions 
containing from 0 to 20% of each of the constituents at 25° and 
40°; the data are also represented by means of curves. It is 
found that within the range mentioned the density of solutions 
containing copper sulphate and sulphuric acid is approximately 
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a linear function of the concentration, and that the density of 
solutions of equal concentration (that is, containing the same 
number of grams per litre) of copper sulphate (CuSO,,5H,O) and 
of sulphuric acid is nearly identical. The density of solutions 
containing appreciable amounts of each constituent depends there- 
fore principally on the total concentration of the two solutes, and 
is almost independent of their proportions. It follows that the 
composition of acid copper sulphate solutions can be ascertained 
by determinations of the density and acidity, since on deducting 
the concentration of the sulphuric acid from the total concentra- 
tion corresponding with the observed density the concentration 
of the copper sulphate is obtained. E. G. 


Separation of Metals of the Tin Group. J. M. Wetcu and 
H. C. P. Weser (J. Amer. Chem. Soc., 1916, 38, 1011—1016).— 
The usual methods for the qualitative separation of arsenic, 
antimony, and tin are not altogether satisfactory for elementary 
students, and a new method has therefore been devised which can 
be carried out under wider conditions and is more rapid and more 
easily manipulated. 

The precipitated sulphides from the ammonium sulphide 
separation, after being drained by suction or between filter-papers, 
are treated with 10 c.c. of hydrochloric acid (D 1°20) and heated 
for ten minutes on the steam-bath. Arsenic sulphide remains, and 
is removed by filtration. The filtrate is diluted to 70 c.c. and 
saturated with hydrogen sulphide. If the hydrogen sulphide is 
introduced while the solution is hot, red antimony sulphide is first 
precipitated, and subsequently a brown precipitate (possibly a 
thioantimonite of tin) is formed which is characteristic of a mix- 
ture of tin and antimony; the depth of colour of this precipitate 
gives an indication of the relative proportions of the two con- 
stituents. The solution and precipitate are now heated to drive 
off the excess of hydrogen sulphide. Five c.c. of hydrogen per- 
oxide (3%) are added, and the solution is heated until the pre- 
cipitate has redissolved. Oxalic acid (5—10 grams) is added and 
hydrogen sulphide passed into the hot solution, which is allowed 
to cool while being saturated. Antimony sulphide separates as a 
bright red precipitate, and is removed by filtration. The filtrate 
is boiled with 1—2 grams of granulated lead for two to three 
minutes, and afterwards cooled and filtered into a solution of 
mercuric chloride, when the presence of tin is revealed by the 
precipitation of mercurous chloride. E. G. 


The Destruction of the Organic Substance for the Detection 
of Mineral Poisons. J. Vintitesco (Chem. Zenir., 1916, i, 234; 
from Bul. Soc. Stiinte Bucuresci, 1915, 17, 99—110).—The author 
criticises the various methods for the destruction of organic 
material in forensic analysis, and recommends the potassium 
chlorate method, operating in the following way: 200 grams 
of the finely divided material are heated with 20 grams of 
potassium chlorate on the water-bath until the evolution of 
ammonia ceases; 35—40 c.c. of hydrochloric acid (D 1°19) 
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are then added in 5 c.c. portions at five to ten minutes’ intervals, 
the heating being continued until the evolution of chlorine has 
ceased. The temperature rises to 90—95°, and in half to three- 
quarters of an hour sinks again to about 85°, at which point 
10—20 c.c. of pure nitric acid (D 1°37) are added, the dish being 
allowed to remain on the water-bath in order to expel the greater 
part of the acid. Only about 10% of the original organic matter, 
mostly fat, remains undestroyed by this treatment, and the 
yellow reaction product serves for the subsequent toxicological 
examination. G. F. M. 


Comparison of the Permanganate Methods for the Estima- 
tion of Required Oxygen [in Waters]. Joun H. Sacus (J. Ind. 
Eng. Chem., 1916, 8, 404—406).—Investigation of the oxidation 
of various organic substances in acid aqueous solution by per- 
manganate showed that temperature, time of contact, excess of 
permanganate, etc., have a considerable influence on the amount 
of oxygen absorbed. At temperatures above 85°, the more oxygen 
is absorbed the greater the excess of permanganate added. Com- 
parative results can be obtained only when estimations are carried 
out under identical conditions. Oxidation with permanganate in 
alkaline solution yields untrustworthy results. W. P. S. 


Estimation of Small Quantities of Dextrose in Urine. &%. 
Nacasaki (Zeitsch. physiol. Chem., 1915, 95, 61—77).—The 
method consists in estimating the reducing power of the urine by 
Benedict’s process (A., 1911, ii, 340) before and after fermentation 
with Torula monosa, a yeast which attacks only monoses, including 
dextrose. If after treatment with the yeast the urine is boiled 
for seven minutes with 2% citric acid, a further quantity of 
monose is produced which apparently is derived from the biose, 
isomaltose, present in normal urine. The percentage of dextrose 
in normal urine varies from 0°033 to 0°002 (average 0°012) and 
of isomaltose from 0°023 to 0°003 (average 0-012). 

By means of this method an increase in the urinary dextrose 
may in some cases be detected after the ingestion of as little as 
25 grams of dextrose, especially when the diluting effect of the 
diuresis is taken into account. The isomaltose is also increased, 
but not to a corresponding extent. H. W. B. 


The Estimation of Reducing Sugars by Kendall’s Solution 
and the Construction of a Table Indicating the Reducing 
Power of Leevulose. Epitrn GertrupE Witson and WILLIAM 
Rincrose Getston Atkins (Biochem. J., 1916, 10, 137—141).— 
The contents of this paper are sufficiently indicated in the title. 

8. B. S. 


Estimation of Raffinose in the Presence of Sucrose. H. 
Peiet (Ann. Chim. anal., 1916, 21, 89—91).—Attention is drawn 
to a method proposed by Hudson and Harding (A., 1914, i, 1147; 
1915, ii, 803). If the method is used for the estimation of raffinose 
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in such substances as molasses, etc., the sample must be treated 
previously with basic lead acetate, the excess of lead removed, 
and the solution then saturated with calcium carbonate in order 
to neutralise any mineral acid which may be present and to pre- 
cipitate remaining traces of lead. W. P. &. 


The Disturbing Influence of Certain Physiologically Im- 
portant Substances on the Colour Reaction between Iodine 
and Starch. A. Crementi (Chem. Zentr., 1916, i, 179 ; from Arch. 
Farm. sperim., 1915, 20, 258—268).—The blue iodine-starch 
coloration is destroyed by furfuraldehyde. The velocity of de- 
colorisation is directly proportional to the amount of furfur- 
aldehyde and inversely proportional to that of iodine, and with a 
large quantity of iodine or a very small quantity of furfuraldehyde 
decolorisation is not produced. Certain proteins (albumins, 
globulins, plant proteins, albuminoids, and phosphoprodeins) also 
cause a more or less rapid decolorisation. Glycine, alanine, 
leucine, and asparagine do not possess this property, but tyrosine 
. and adrenaline probably do. G. F. M. 


Estimation of Soluble Nitrocellulose in Guncotton. H. C. 
Matuinson (J. Ind. Eng. Chem., 1916, 8, 401—402).—Five grams 
of the sample are treated with 200 c.c. of ether-alcohol mixture 
in a stoppered cylinder. After settling, 50 c.c. of the solution 
are transferred to a porcelain basin and 500 c.c. of water at 80° 
are added slowly. If the nitrocellulose thus precipitated forms 
a compact disk, this is removed to a piece of filter-paper, pressed 
with another piece of filter-paper, then dried for twenty-nine 
minutes at 71°, and weighed. In cases where the addition of 
water precipitates the nitrocellulose in a flocculent or disinte- 
grated form, the latter must be collected on a filter, washed with 
alcohol, dried, and weighed. fe 


Qualitative Tests for Gum Arabic and its Quantitative 
Estimation. C. E. Warers and J. B. Turrie (J. Ind. Eng. Chem., 
1916, 8, 413—416).—Basic lead acetate gives the most charac- 
teristic reaction for the purpose of distinguishing gum arabic 
from other gums and dextrins. Mixtures of copper sulphate and 
sodium hydroxide, and of ferric chloride and alcohol, are of value 
as confirmatory tests. An ammoniacal copper acetate solution 
containing 50% of alcohol is the best precipitant for gum arabic; 
the precipitate formed should be washed with alcohol, dried at 
105°, weighed, then ignited, and the residue of copper oxide 
deducted from the weight of the precipitate to obtain the amount 
of the gum. W. P. 8. 


Reactions of Lignone. C. F. Cross and E. J. Bevan (J. Soc. 
Dyers, 1916, 32, 135—141).—See this vol., i, 467. 


Estimation of Tartaric Acid. B. G. Harrmann, J. R. Eorr, 
and M. J. Incite (J. Ind. Eng. Chem., 1916, 8, 422—425).—The 
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addition of potassium acetate in the estimation of tartaric acid 
as potassium hydrogen tartrate does not entirely prevent a 
reversible reaction between tartaric acid and potassium chloride, 
and it also has a solvent action on the hydrogen tartrate. The 
authors recommend that, in the estimation of tartaric acid in 
wine, the latter should be neutralised with sodium hydroxide, a 
quantity of tartaric acid equivalent to the amount of alkali used 
then added, and glacial acetic acid next introduced, followed by 
the usual quantities of potassium chloride and alcohol. The 
mixture must be stirred until a precipitate is formed. After the 
precipitated potassium tartrate has been collected and titrated, 
the quantity of added tartaric acid is deducted from the result. 
The tartaric acid may also be added in the form of Rochelle salt. 
In dealing with synthetic solutions containing tartaric acid, phos 
phoric acid, and alcohol, it was found that esterification occurred 
gradually, and that a preliminary saponification was necessary in 
order to obtain the whole of the tartaric acid. W. P. S. 


Separation of Autogenous and Added Hydrocyanic Acid 
from Certain Plant Tissues and its Dieappearance during 
Maceration. Cart L. Atspere and Oris F. Brack (J. Biol. Chem., 
1916, 25, 133—140).—In the estimation of hydrocyanic acid in 
eyanogenetic plant tissues, it is advisable to continue the distilla- 
tion with dilute sulphuric acid for at least four hours, because the 
liberation of the hydrocyanic acid from some plants only takes 
place slowly. 

During the maceration of plant tissues containing hydrocyanic 
acid, a certain amount of the hydrocyanic acid present or of 
cyanide that may be added is so altered that it is not recoverable 
by distillation with sulphuric acid. This change is not due to the 
action of enzymes or to the presence of dextrose. Maceration 
should therefore be avoided as much as possible in the prepara- 
tion of plant tissues for the estimation of hydrocyanic acid. 


H. W. B. 


Colorimetric Estimation of Uric Acid in the Blood. H. F. 
Host (Zeitsch. physiol. Chem., 1915, 95, 88—99).—Several 
improvements in Folin and Denis’s method (A., 1913, ii, 162) are 
recommended. Operating on only 5 c.c. of blood, it is found 
that after the addition of 35 c.c. of water, 5 drops of 2% acetic 
acid, and 1 ¢.c. of neutral formaldehyde 13% solution, the protein 
is completely precipitated on boiling, and the filtrate is absolutely 
colourless. The liberation of the uric acid from the silver urate 
subsequently produced is found to be effected more readily by 
boiling in the centrifugal tube with hydrogen sulphide and acetic 
acid than with hydrochloric acid. H. W. B. 


New Method for the Analysis of Rancid Fats. Giovanni 
Issociio (Atti R. Accad. Sci. Torino, 1916, 51, 582—605).—The 
number of mg. of oxygen necessary to oxidise the organic com- 
pounds removed by the distillation of 100 grams of a fat in a current 
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of steam is termed the “ oxidisability number.” Between 20 and 
25 grams of the fat, exactly weighed, and about 100 c.c. of water 
are introduced into a long-necked distilling flask and distilled in 
a current of steam, 100 c.c. of distillate being collected in ten 
minutes. Ten c.c. of the mixed distillate, 50 c.c. of distilled 
water, 10 c.c. of 20% sulphuric acid, and 50 c.c. of 0°01N-potassium 
permanganate solution are then heated to boiling and kept boil- 
ing for five minutes in a flask fitted with a ground-in condenser. 
After the flask has cooled somewhat, 50 c.c. of 0°01N-oxalic acid 
are introduced, and the contents then titrated with 0°01N-per- 
manganate. If X c.c. of the latter are used, and the volume 
required for a blank test in which the fat is replaced by 10 c.c. 
of distilled water is z, the oxidisability number will be given by 
the expression 80(X —z)/P, P being the weight of fat taken. For 
normal, fresh fats used as foods the oxidisability number varies 
from 3 to 10, rancid fats giving higher values; a number exceed- 
ing 15 justifies the statement that the fat has undergone altera- 
tion. ye A 


Comparison and Identification of Various Types of 
Smoking Opium. Frank D. Simons (J. Ind. Eng. Chem., 1916, 8, 
345—351).—Opium used for smoking, and prepared by simple 
extraction of crude opium with water and evaporation of the 
filtered extract until the residue contains from 15% to 20% of 
water, may be distinguished from opium extract intended for 
medicinal purposes by reason of its water content ; medicinal opium 
is usually much drier, but in some cases the line of demarcation is 
very slight. The morphine content may also vary considerably 
from the 20% basis required by the U.S. Pharmacopeia. Another 
class of opium intended for smoking is prepared by heating, knead- 
ing, and partly roasting crude opium before it is extracted, 
filtered, and evaporated; this product is practically free from 
codeine, papaverine, and narceine, and the amount of thebaine is 
diminished considerably. The ratio of morphine to total alkaloid 
lies between 1:1°11 and 1:1°5. Products containing pipe-scrapings 
also show an abnormal alkaloid ratio; the quantity of ash often 
exceeds 8%, and there is present a characteristic odour. The usual 
physical, chemical, and microscopical tests will distinguish the 
smoking opiums prepared by mixing opium with foreign substances. 


W. P. S. 


Proteins. III. Estimation of the Monoamino-dicarborylic 
Acids. A. C. Anpersen and Reaitze Roep-Mtiier (Biochem. 
Zeitsch., 1916, 78, 326—339).—The filtrate from the phospho- 
tungstic acid precipitate of the hydrolysis products is neutralised 
by sodium hydroxide in the same way as is usual for formalin 
titrations. The monoaminomonocarboxylic acids are then in the 
free state, and only the dicarboxylic acids are in the form of 
sodium salts. If, then, the solution is evaporated to dryness and 
charred, the sodium carbonate of the ash will be equivalent to the 
amount of the dicarboxylic acids present ; this can be estimated in 
the usual manner. If nitrogen-free acids are also present (and this 
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is not usual), or in the case of proteins which yield a large amount 
of glucosamine, the method cannot be employed. S. B. 8. 


Estimation of Albumin in Urine. René Duomméz (J. Pharm. 
Chim., 1916, [vii], 18, 241—249).—Ten c.c. of the urine, filtered 
previously if turbid, are placed in a tube, the lower portion of 
which is tapered and graduated, and 5 c.c. of precipitant are 
added. The latter consists of a mixture of glacial acetic acid 100 
grams, trichloroacetic acid 10 grams, picric acid 10 grams, and 
water 1000 c.c. The tube is closed with a cork, its contents mixed, 
and, after ten minutes, submitted to centrifugal action for three 
minutes. The volume of the precipitate is then noted. The 
volume is not proportional to the amount of albumin present; for 
instance, 1 c.c. of precipitate corresponds with 1°5 grams of albumin 
per litre of urine, whilst 3 c.c. corresponds with 8 grams per litre. 
If desired, the tube may be so graduated that the readings give 
the weight of albumin per litre directly. Ww. FS 


Comparison of Methods for the Estimation of Casein in 
Milk. C. B. Hersey (J. Ind. Eng. Chem., 1916, 8, 335—336).— 
The Hart method gave results which agreed closely with those 
obtained by the Kjeldahl-Gunning method; in estimations of 
casein in 143 samples of milk, 75% of the results by the two 
methods agreed within 0°1%. The van Slyke volumetric method 
was found to be less trustworthy, only 36% of the results agreeing 
within 0°1% with those obtained by the other methods. 

W. P. S. 


Modification of Wohlgemuth’s Method of Estimating the 
Activity of Amylase in Presence of Alkaloids. J. BopNnAr 
(Chem. Zentr., 1916, i, 37—38; from Fermentforsch., 1915, 1, 
347—350).—The action of alkaloids and similar substances on 
amylase is utilised. After the action has taken place, the solution 
is made alkaline with sodium hydroxide and the alkaloid 
extracted; it is then neutralised with hydrochloric acid, and the 
estimation continued by Wohlgemuth’s method. 

Morphine and strychnine have no effect on the amylase of pea 
seeds, or, according to Goebel, on Taka diastase. It is therefore 
considered probable that the diastases of peas and of Aspergillus 
oryzae are identical. N. H. J. M. 


New Way of Carrying Out the Peroxydase Reaction in 
Milk. W. Grimmer (Milchw. Zentr., 1915, 44, 246—247).—The 
use of guaiacol and ethyl hydroperoxide is recommended for the 
detection of peroxydase in milk, since dilute solutions of these 
two substances remain stable for several years; they possess, there- 
fore, a distinct advantage over guaiacum tincture and hydrogen 
peroxide solution. The test is carried out by mixing a few c.c. 
of milk with two drops of guaiacol solution (1 gram of guaiacol 
dissolved in 10 c.c. of alcohol and diluted with water to 100 c.c.) 
and adding two drops of a 0°1% ethyl hydroperoxide solution. 
Unheated milk yields a brick-red coloration, whilst boiled milk 
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remains colourless. The ethyl hydroperoxide may be prepared by 
the method described by Baeyer and Villinger (A., 1901, 1, ey 
W. P. 


Analysis of Rhamnus Barks. 0. Tunmann (Chem. a 
1915, ii, 1219—1220; from Apoth. Zeit., 1915, 30, 493—496. 
Compare this vol., ii, 60).—A weighed quantity of 1°6 grams of 
the dry, powdered bark is boiled with 100 grams of sodium hydr- 
oxide solution (a 4% solution in the case of Rhamnus frangulus and 
R. carniolicus, and a 3% solution with R. purshianus and R. 
catharticus), shaken for ten minutes, allowed to settle, and the 
liquid portion filtered. The insoluble portion is again shaken for 
ten minutes with 60 grams of the sodium hydroxide solution, 
filtered, and washed with sodium hydroxide solution and water. 
The united filtrates and washings are acidified, shaken for thirty 
minutes with 160 grams of chloroform, and, after two hours, the 
chloroform layer is separated, filtered, and 120 grams of it are 
shaken with 120 grams of the sodium hydroxide solution. The 
alkaline solution is filtered, 100 c.c. of the filtrate are acidified 
with hydrochloric acid, and, after about fifteen hours, the pre- 
cipitate formed is collected on a weighed filter, washed with 1% 
hydrochloric acid, dried at 60°, and weighed. The following 
quantities of anthraquinones were obtained from the various 
barks: R. frangulus, 3°8%; R. carniolicus, 41%; R. purshianus, 
1°8%; R. catharticus, 0°8% to 2°7%. In the case of R. catharticus, 
the quantity of anthraquinones appears to increase with the age 
of the bark. The precipitates obtained are not quite free from 
ash. If frangula bark is shaken with cold sodium hydroxide solu- 
tion, the foam produced is coloured red; sagrada bark yields a 
light, brown-coloured foam under similar conditions. W. P. S. 


New Apparatus for the Estimation of Soil Carbonates and 
New Methods for the Estimation of Soil Acidity. E. Truo« 
(J. Ind. Eng. Chem., 1916, 8, 341—345).—The soil is decomposed 
by hydrochloric acid in a tapped funnel, the top of which is con- 
nected with a wash-bottle containing silver sulphate; the stem of 
the funnel is bent upwards and then outwards. Air free from 
carbon dioxide is drawn through the apparatus, and the liberated 
carbon dioxide is absorbed in barium hydroxide solution con- 
tained in an absorption tower, described previously by the author 
(this vol., ii; 113). 

The method for the estimation of active soil acidity consists 
in treating the soil with an excess of barium hydroxide solution 
for one minute, passing a current of carbon dioxide into the mix- 
ture, then evaporating the latter, and estimating the excess of 
carbonate. Total soil acidity is estimated similarly, but the mix- 
ture of soil and barium hydroxide is boiled for thirty minutes; 
the latent soil acidity is.the difference between the total acidity 
and the active acidity. A method is proposed for determining the 
avidity of active soil acids; the soil is shaken for two minutes 
with potassium acetate solution, filtered, and the acidity of the 
filtrate titrated. W. P. S. 
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The High-frequency Spectra (L Series) of the Hlements 
Tantalum to Uranium. Manne Siecsaun and Ernar Friman (Phil. 
Mag., 1916, [vi], 32, 39—49).—An account of experiments the 
results of which have been previously published (compare this vol., 
ii, 277, 362). H. M. D. 


Relationships in Band Spectra. L. Kitcuint (Zettsch. wiss, 
Photochem., 1916, 15, 293-313, 317—-360).—A theoretical paper, 
in which the author discusses the relations between the frequencies 
of the lines which collectively form the bands and also the relations 
which are exhibited by the edges of the several bands which belong 
to one and the same group. It is shown that, in both cases, the 
frequency relations can be represented by a series formula of the 
type v=a+bm*>cmt+dm* Fem’ + .. ., in which a, b,c, d,e... 
are positive constants, and m is a number which expresses the order 
of the line or band of frequency v. By application of this formula 
to the line series of the cyanogen band Ay=3883°55 and of the green 
carbon band A,=5634°24, and also to the band series of the absorp- 
tion spectrum of iodine, it is shown that the three constant formula, 
v=atbm? =cmé affords a satisfactory agreement with the experi- 
mental measurements. 

By the assumption of Rutherford’s model atom, a formula has 
been derived for the frequency relations which is quite consistent 
with the above series formula. The theoretical analysis involved 
in this process leads to the conclusion that the line series constitut- 
ing a band is due to one and the same ring of electrons. The 
number of bands in a group is determined by the number of electron 
rings. The theory also affords information relative to the distribu- 
tion of the intensity in the line and band series. From the position 
of the intensity maximum it is possible to obtain information in 
regard to the number of electrons in the various rings. H. M. D. 


A Simple Sodium Lamp for the Polarimeter. G. Frericus 
(Chem. Zentr., 1916, i, 727; from Apoth. Zeit., 1916, 31, 94).—T wo 
magnesia troughs as described by Wedekind (A., 1913, ii, 578) are 
fitted with the concave sides towards one another into the upper 
edge of a burner chimney so as to lie about 8 mm. apart. One is 
broken in the middle and sodium chloride fused on to the two 
halves. The chimney is placed on the star of a bunsen burner, so 
that the under side of the troughs are about 1—1°5 cm. above the 
top of the burner tube. A simple tin screen is also described, and 
the arrangement of the whole is illustrated in the text. G. F. M. 


Results of Crystal Analysis. L. Vecarp (Phil. Mag., 1916, 
[vi], 32, 65—96).—The crystalline structure of lead and gold and 
of oxides of the zircon group have been investigated according to 
Bragg’s method by the use of an X-ray spectrometer. 
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The relative strengths and the positions of the reflection maxima 
for the face (111) of lead and gold show that the “ point-planes ” 
‘parallel to this face are equal and equidistant, and the observed 
glancing angles are in almost perfect agreement with the values 
calculated on the assumption of a face-centred lattice. The lattice 
of gold and lead is thus found to be identical with that of copper 
and silver. 

The observations made with crystals of zircon (ZrQ,,8i0,), rutile 
(TiO,), and cassiterite (SnO,) indicate that in the first case the 
zircon as well as the silicon atoms are arranged in tetragonal 
lattices of the diamond type. In the case of rutile and cassiterite 
the metallic atoms are arranged in the form of a simple prism-centred 
lattice. The tetragonal structure of these minerals is due to the 
tetragonal arrangement of the oxygen atoms. 

The lattice has a sort of molecular structure in which the three 
atoms of the molecule MO, are situated in a straight line (the 
molecular axis) with M in the central position. The positions of 
the oxygen atoms are determined when the directions of the mole- 
cular axes and the distance between the metallic and the oxygen 
atoms are known. In all three minerals the molecular axes are 
similarly arranged, and are always perpendicular to the tetragonal 
axis. The fact that the molecular distance is different for different 
central atoms (M) affords support for the view that the atoms in 
the group MO, are chemically bound. 

Some experiments with thorite (ThO,) have shown that this 
gives no X-ray reflection. This is in agreement with the “ meta- 
mict”’ character of the mineral, the substance having become iso- 
tropic, although it preserves the external appearance of the crystal- 
line state. H. M. D. 


The Properties of Isotopic Elements in the Solid State. 
K. Fasans (Chem. Zentr., 1916, i, 649—650; from Arbieten aus 
dem Gebiet der Physik, Math. Chemie, 623—643).—Proceed- 
ing from the assumption that the properties of outer electrons of 
isolated atoms of isotopes are, to a high degree of exactitude, the 
same, the author shows that, according to Bohr’s theory, the 
required dependence of the oscillation number of the outer elec- 
trons on the mass of the core of the atom demands a difference of 
16-°% in the case of two lead isotopes of atomic weight 207-1 and 
206. Further, the varying structure of the positive core can have 
only a very small influence on the outer electrons. The atomic 
volume of isotopic elements must at the absolute zero be the same, 
the density must therefore be exactly proportional to the atomic 
weight, and the inter-atomic forces, and therefore also the elastic 
constants, must be identical. From the equality of the forces and 
the difference in the masses, it follows that the relation 
v2M, =v2M, exists between the atomic oscillation number and the 
atomic weights. 

On account of the difference in the oscillation number, the specific 
heats of the isotopes must be different; in the case of lead the 
greatest calculated difference amounts to 3%. Above zero, the 
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atomic volumes should theoretically show an increasing difference ; 
for the two sorts of lead this only amounts at the ordinary tempera- 
ture to 0'7x10-%%. At temperatures above absolute zero no 
difference, likewise, in chemical properties is to be expected. In 
conclusion, the deductions drawn from the above with reference to 
the classification of the elements are discussed. G. F. M. 


Atomic Weights of the Isotopes Thorium and [onium. 
O. Hoénicscumip (Zeitsch. Hlektrochem., 1916, 22, 18—23).—The 
author has determined the atomic weight of thorium derived from 
minerals poor in uranium, and of thorium derived from minerals 
rich in uranium. The latter specimens of thorium contain large 
percentages of ionium. It has been shown that ionium and thorium 
are identical in their chemival and physical properties, but that 
they should have different atomic weights. The present work was 
undertaken with the object of confirming the theoretical conclu- 
sions. The determinations were carried out on the tetrabromide, 
which was purified in quartz glass apparatus by the method previ- 
ously used in the determination of the atomic weight of uranium 
(Hénigschmid, A., 1914, ii, 662; 1915, ii, 635). The ratios 
ThBr,:4Ag; ThBr,:4AgBr; (Th-Io)Br,:4Ag, and 

(Th-lo) Br, :4AgBr 

were obtained, twelve experiments being made in the first two cases, 
and three in each of the last two. The values obtained were: 
ThBr,:4Ag, 232°152; ThBr,:4AgBr, 232°150, from which Th= 
232°15140°0165; (Th-Io)Br,:4Ag, 231°507; (Th-Io)Br,:4AgBr, 
231°503, from which Th-Io =231°050+0°0135. This definitely shows 
that ionium has an atomic weight which differs considerably from 
that of thorium. Assuming that ionium has an atomic weight of 
230, it would follow that the ionium material analysed contained 
30% Io. The atomic weight of thorium, 232°151, differs consider- 
ably from the accepted value, 232°4; the author is of the opinion 
that the lower value is the more correct. J. F. S. 


Depolarisation by Electrical Waves. Witper D. Bancrorr 
(J. Physical Chem., 1916, 20, 402—406).—According to Schuster’s 
experiments on disruptive discharge in ‘gases, the electrodes are 
covered by a film of adsorbed gas which offers an increased resist- 
ance to the discharge. The fact that electrical waves diminish the 
over-voltage is supposed to be connected with the removal of the 
adsorbed gas layer under the influence of electrical stress. The 
effect in question may give rise to errors in the measurements of 
decomposition voltage when these are made by the use of an inter- 
mittent direct current, the polarisation being diminished by the 
induced currents set up at make and break. H. M. D. 


Conductivity of Solutions of Certain Iodides in ssoAmyl 
and Propyl Alcohols. Freprerick G. Keyes and W. K. WInnING- 
HOFF (J. Amer. Chem. Soc., 1916, 38, 1178—1187).—Dutoit and 
Duperthuis (A., 1909, ii, 120) have determined the conductivity of 
sodium iodide in certain alcoholic solvents, and have shown that 
at low concentrations the law of mass action is obeyed. In view 
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of Walden’s criticism (A., 1912, ii, 23) of these results, a study 
has been made of the conductivity of sodium iodide in isvamy| 
and propyl alcohols and of ammonium iodide in isvamy] alcohol, 
and the results are in agreement with those of Dutoit and 
Duperthuis. 

In order to keep the solutions free from moisture and other 
impurities, and to prevent oxidation of the alcohols by the oxygen 
of the air, the measurements were carried out in a vacuum. The 
apparatus and method of procedure are described. The equivalent 
conductivities are given from concentrations ranging from about 
0°00005N up to saturation point. It is shown that up to an ion 
concentration of 0°0004N the electrolytes conform to the law of 
mass action, and that their conductivity throughout the whole 
range of concentrations is expressed by Kraus and Bray’s equation, 
ey?/1—y=K+D(cy)”, where c is the concentration, y the con- 
ductivity ratio A/A, and K, D, and m are constants (A., 1913, 
ii, 914). E. G. 


The Transference of Electricity by Colloidal Particles. Frank 
Powis (Trans. Faraday Soc., 1916, 11, 160—163).—It should be 
possible to calculate the charge on a colloidal particle by determin- 
ing the conductivity of a colloidal solution of a metal prepared 
by sparking, as in such a solution the amount of foreign electrolyte 
is very small, and any conductivity should be due to the trans- 
ference of electricity by the particles. Taking the values for a 
silver sol obtaine? by Burton (A., 1906, ii, 275), the average charge 
per particle is found to be 2385 x 10-” electrostatic units, or 795 
times that on a univalent ion. As the colloidal solution as a 
whole is uncharged, if the particles carry a negative charge there 
must be some positive ions present as well. Calculations are made 
on this assumption, and give results which are inconsistent with 
those obtained by the use of Stokes’s formula, assuming the 
mobility of the positive ion to be equal to or less than that of 
the hydrogen ion. This is the same if the more usual view be 
adopted, that the ions are adsorbed by the particles. It is now 
suggested that the particle adsorbs both anions and cations in 
such a way that the concentration of each decreases gradually 
with increasing distance from the particle, the anions and cations 
respectively being in excess at different distances from the particle. 
The movement of particles under the influence of an electric field 
is explained on this view. It is, then, not possible to calculate 
the charge on the particle from the modified Stokes’s law, since 
there is no charge in the usual sense of the term, but the minimum 
concentration of ions which would be required to give the observed 
extra conductivity may be calculated (compare Nordenson, A., 
1915, ii, 306). C. H. D. 


Passivity and Retardation Phenomena during Anodic Dis- 
charge of Halogen Ions, and Cathodic Discharge of the Ions 
of Iron Metals. F. Forrster, A. Tenne, F. Herrscuer, M. Scan, 
and W. von Escuer (Zeitsch. Elektrochem., 1916, 22, 85—102). 
—Experiments are described in which the discharge potential of 
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chlorine ions on platinum anodes from solutions of sodium chloride 
have been measured. The anodes were both bright and platinised 
and had been subjected to either anodic or cathodic polarisation 
before use; the solutions in some experiments were rapidly stirred. 
It is shown that with moderate current density and a platinised 
anode, the polarisation slowly increases with the time during which 
the current is passed. In the case of oxygen-free electrodes, the 
initial potential is much lower, but rises much more rapidly than 
is the case with an electrode already charged with oxygen. In 
the case of an anode cathodically polarised, the potential at first 
falls, passes through a minimum, and then continuously rises. A 
similar condition of affairs has previously been observed in the 
discharge of bromine ions (Foerster and Yamasaki, A., 1910, ii, 
576). Similar experiments have been carried out for the discharge 
of iodine ions from solutions of potassium iodide. A series of 
experiments on the influence of foreign substances on the cathode 
potential of the metals iron, cobalt, and nickel has shown that the 
presence of small concentrations of hydrogen ions (10-5) causes 
the discharge potential to become much more positive. In the 
electrolysis of mixed zine and iron solutions, it is shown that the 
deposited iron contains small quantities of zinc. The quantity of 
zine increases as the current density increases up to a point where 
the deposition of iron has become so much retarded that the 
current density cannot be raised sufficiently to effect its deposition 
at all. In a general theoretical résumé the author characterises 
two types of passivity: chemical passivity, that is, such passivity 
a3 is brought about by catalysts; and mechanical passivity, brought 
about by protecting layers. J. F. S. 


The True Nature of the Supposed Adsorption Potential. 
R. Beutner (Chem. Zentr., 1916, i, 691; from Elektrochem. 
Zeitsch., 1915, 22, 177—-182).—The electric charge on drops of 
oil in water is influenced by the addition of salts. This is not 
caused by the action of surface forces on ions, but depends on 
the distribution of the salt between oil and water, a certain 
electrolytic dissociation of the salt in the oil, and the applicability 
of the osmotic formula for potential differences between oil and 
water. Independent experimental proof of the intrusion of the 
salt into the oil was obtained by conductivity determinations, 
and an estimation of the relative distribution of the salt was 
likewise possible by this method. G. F. M. 


The Differences of Potential at the Contact of Two Electro- 
lytes. G. Gouy (J. Chim. phys., 1916, 14, 185—194\.—A theoretical 
paper in which formule are derived for the potential difference 
at the surface of contact of solutions of completely ionised 
electrolytes. H. M. D. 


Accuracy of Copper Voltameters. Aswint Kumar Darra and 
Ninratan Duar (J. Amer. Chem. Soc., 1916, 38, 1156—1160).— 
Measurements of currents of moderate strength by the copper 
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voltameter agree with those obtained with the silver voltameter, 
but in the case of feeble currents lower results are obtained with 
the copper voltameter than with the silver voltameter (compare 
Dhar, A., 1913, ii, 917). The present investigation was under- 
taken with the view of determining the cause of the inaccuracy 
and the means of obviating it. 

It has been found that the experiments may be conducted in 
an atmosphere of either carbon dioxide or hydrogen, the func- 
tion being merely to exclude oxygen. The presence of sulphuric 
acid is necessary to prevent hydrolysis of the copper sulphate, 
which would lead to deposition of cuprous and cupric oxides on 
the cathode. It also diminishes the concentration of the copper 
ions in the solution by increasing the SO,” ions and forming com- 
plex copper salts, such as CuH,(SO,),. Sucrose or dextrose may 
be substituted for alcohol in the voltameter, but tartaric acid is 
better than any of these substances and gives good results even 
with feeble currents. 

Foerster and Seidel (A., 1897, ii, 241) have shown that copper 
sulphate solutions dissolve copper to an extent depending on the 
concentration of copper ions in the solution and on the tempera- 
ture. The good effect of tartaric acid in the voltameter is prob- 
ably due to the formation of a copper complex and the consequent 
diminution of the concentration of the copper ions. Reduction 
of the temperature also diminishes hydrolysis, but in the case of 
very feeble currents the temperature must not be very low, as 
the deposition of the copper is thereby rendered so slow that the 
small concentration of copper ion evolved from the complex is 
sufficient to vitiate the result slightly by dissolving a little of the 
freshly deposited copper. E. G. 


Application of the Theory of Allotropy to Electromotivs 
Equilibria. IV. A. Smits and A. H. W. Aren (Proc. K. Akad. 
Wetensch. Amsterdam, 1916, 118, 1485—1498. Compare this 
vol., ii, 77)—On the assumption that metal atoms, ions, and 
electrons are involved in ionisation equilibria represented by 


M = M+2© and that such equilibrium conditions obtain in 
the metal and also in the liquid in contact with the metal, the 
author arrives at the conclusion that the product of the ion and 


electron concentrations [M][@]? in the liquid must have a 
constant value at a definite temperature and pressure. This pro- 
duct is termed the solubility product of the metal. 

This conception is made use of in a discussion of the action of 
water, acids, and halogens on the metals, and an expression is 
derived for the potential difference at the surface of contact 
between a metal and solution which is similar to Nernst’s equa- 
tion, but contains a quantity representing the maximum con- 
centration of ions in the metal in place of the electrolytic solu- 
tion pressure. The electromotive equilibria at the metal-liquid 
enntact surface are examined in terms of this formula, and its 
applicability to the interpretation of the phenomena of polarisa- 
tion and passivity is discussed. H. M. D. 
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Over-voltage and Monatomic Hydrogen. WiLprEr D. Bancrort 
(J. Physical Chem., 1916, 20, 396—401).—In an attempt to 
explain the phenomena of over-voltage, it is suggested that the 
electrolytic decomposition of water is essentially an irreversible 
process, and that intermediate products are formed at the 
electrodes which are more active chemically than ordinary 
hydrogen or oxygen. These intermediate products are supposed 
to be monatomic hydrogen and monatomic oxygen respectively. 
The over-voltage at the cathode or anode depends on the rate 
at which the monatomic hydrogen or oxygen is transformed into 
the ordinary form of the elements. If this rate is small, the 
over-voltage is high, but if the transformation takes place quickly, 
the over-voltage is small. 

It does not necessarily follow that high over-voltage is accom- 
panied by high reducing or oxidising power, for the normal rela- 
tions may be disturbed by adsorption phenomena at the electrodes 
or by specific catalytic effects, by which the rate of the trans- 
formation of monatomic hydrogen or oxygen may be greatly 
increased. 

It is shown that the theory affords a plausible explanation of 
certain peculiarities which have been observed in connexion with 
the action of sodium amalgam on aqueous solutions, the reducing 
properties of different samples of zinc dust, and the evolution of 
hydrogen from a chromous chloride solution. H. M. D. 


The Electrolysis of Concentrated Hydrochloric Acid, Using 
a Copper Anode. F. H. Jerrery (Trans. Faraday Soc., 1916, 
11, 181—182).—The apparatus used is enclosed in a bell jar 
over water, so that an atmosphere of nitrogen may be kept over 
the electrodes and solution. The copper dissolves as a complex 
compound, probably H,CuCl,, and cuprous chloride is precipitated. 
Using potassium chloride in the anode cell and hydrochloric acid 
in the cathode cell, crystals of the salt K,CuCl, are obtained, 
showing that the complex anion is CuCl,”. C. H. D. 


The Electrolysis of Nitric, Sulphuric, and Orthophosphoric 
Acids, using a Gold Anode. F. H. Jerrery (Trans. Faraday 
Soc., 1916, 11, 172—180. Compare Lenher, A., 1904, ii, 490; 
Mixter, A., 1911, ii, 613)—When nitric acid (1:2) is electrolysed 
with a gold anode without a porous cell, gold is dissolved to a 
green solution, and is then reduced by hydrogen, forming a 
brown precipitate. When a porous cell is used the cathode cell 
remains clear, but gold is dissolved at the anode to form a solu- 
tion, which passes from green to deep yellowish-brown. In a 
vacuum desiccator over sulphuric acid and sodium hydroxide this 
solution deposits yellow crystals of aurinitric acid, 

HAu(NO,),,3H,0. 
Dilution with water precipitates hydrated auric oxide, the analysis 
indicating that some aurous oxide is also present. Similar results 
are obtained with more dilute nitric acid, but the proportion of 
aurous compound diminishes as the dilution of the acid increases 
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until with weak acid only auric compounds are formed. This is 
a good method for the preparation of auric oxide, the only 
impurity being a little nitric acid. With dilute acid (1:20), if 
precautions are not taken to prevent the accumulation of 
ammonium nitrate in the anode cell, a violently explosive com- 
pound is formed at the anode. 

Gold is also dissolved from the anode in sulphuric acid in the 
form of complex ions, but by the time the yellowish-brown stage 
is reached there is an appreciable formation of gold cations. 
These may possibly arise from the reduction of the anions by 
hydrogen. The anode solution yields auric hydroxide with a 
little of the aurous compound on dilution with water. 

With a 15% solution of orthophosphoric acid as the electrolyte, 
a very small quantity of gold goes into solution as complex 
anions and none as cations. As before, auric and a small quantity 
of aurous oxides are formed on hydrolysis. 

When complex auric compounds diffuse through a porous cell, 
a part of the gold is precipitated in the form of a purple solid 
in the porcelain. This is independent of the presence of organic 


matter. C. H. D. 


The Magnetic Susceptibility of Manganeee Nitride. Torasiré 
Isutwara (Sci. Reports Téhoku Imp. Univ., 1916, 5, 53—61).— 
The nitride is prepared by heating aluminothermic manganese, 
having the magnetic susceptibility 9°66x10-°, in dry nitrogen 


or ammonia at various temperatures. When nitrogen is used, 
three ferromagnetic substances are obtained within the range 
600—1000°, namely, a nitride, Mn;N,, a second nitride of un- 
determined composition, and a solid solution. The existence of 
a ferromagnetic compound, Mn;N, (Wedekind, Veit, and Fetzer, 
A., 1911, ii, 985), has not been confirmed. All these substances 
give characteristic thermomagnetic curves. Ammonia _ gives 
similar products, but also forms a paramagnetic nitride, Mn,N,. 
The varying values for the magnetic susceptibility of manganese 
given by different investigators are to be attributed to the presence 
of varying quantities of nitride in the metal. C. H. D. 


The Decrease in the Paramagnetism of Palladium caused 
by Absorbed Hydrogen. H. F. Biaes (Phil. Mag., 1916, [vi], 32, 
131—140).—The experiments described were designed to throw 
light on the magnetic properties of hydrogen. Previous observa- 
tions on the influence of absorbed hydrogen on the magnetic 
susceptibility of palladium by Graham (Proc. Roy. Soc., 1869, 
17, 212, 500) appeared to indicate a considerable increase in the 
paramagnetism. This is contrary to the results of the author's 
measurements, which show that palladium tends to become 
diamagnetic as the amount of absorbed hydrogen increases. 

The data obtained cannot be satisfactorily accounted for on 
the assumption that the observed effect is the algebraic sum of 
the diamagnetism of hydrogen and the paramagnetism of 
palladium. It is probable, on the other hand, that the effect 
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is due to some interaction between the hydrogen and the metal 
whereby the paramagnetism of the palladium is reduced. 
H. M. D. 


Magnetic Susceptibility of Salts in Organic Solvents. 
Factors which Determine the Susceptibility of Solutions. 
A. QuaRTaROLI (Gazzetta, 1916, 46, i, 371—403. Compare A., 
1915, ii, 141; this vol., ii, 123)—Various facts indicate that the 
magnetic susceptibility of paramagnetic salts is influenced by 
their state of dissociation, although the character of such influence 
is not completely explained. The author has made measurements 
of the susceptibility of various paramagnetic salts in organic 
solvents, the results leading to the following conclusions. 

Using fields varying from 6000 to 32,000 gauss, appreciable 
diminutions of the susceptibility occur in all cases as the intensity 
of field increases. With increasing dilution of the solution, in 
most cases the susceptibility first increases appreciably, then 
remains constant over a short region, and finally decreases, with- 
out, however, tending towards a fixed limit; in general, the maxi- 
mum value with an organic solvent occurs at a lower concentra- 
tion than is the case with an aqueous solution. The values of 
the susceptibility are in every instance higher than in water 
under similar conditions of concentration. The numbers of 
magnetons are, on the whole, markedly superior to those obtained 
in water, and eleven out of a total of twenty-one answer theoretical 
requirements if the limit of error assumed by Weiss is adopted. 
The value of the magneton theory in its application to solutions 
is regarded as doubtful. The value of the susceptibility of a solu- 
tion appears to depend, not merely on the actual susceptibilities 
of the magnetic ions and of the undissociated molecules, but also 
on the movement of the solute in the solvent under the action of 
the magnetic field, even though this may escape direct observa- 
tion. Zz. aE 


Crystallisation in a Magnetic Field. Arne Tveren (Physikal. 
Zeitsch., 1916, 17, 235—-237).—Solutions were allowed to crystal- 
lise on watch- or cover-glasses between the poles of an electro- 
magnet, the strength of the field varying between 500 and 4500 
gauss. The growth of the crystals was watched through a micro- 
scope. Most of the observations were made with a solution pre- 
pared by mixing equal volumes of a 30% solution of ferrous 
ammonium citrate and of a 10% solution of potassium ferricyanide. 
After filtration, sodium hydroxide was added, and the precipitate 
formed was redissolved by addition of a little tannin. Ammonia 
was then added until the solution turned red. When this solu- 
tion crystallises in the magnetic field, tables or leaf-like forms 
appear on the outskirts of the field, but in the middle, needles, 
with their length perpendicular to the lines of force. Soon after 
the magnetic field has been destroyed the needles break up. They 
oxidise in air, becoming blue, and the magnetic field appears to 
accelerate this change. 

19* 
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Potassium ferricyanide crystallised in a magnetic field from a 
supersaturated solution forms prisms, their length perpendicular 
to the lines of force, but from an ordinary saturated solution it 


forms rhombs having one diagonal parallel to the lines of force. 
E. H. R. 


Law of Thermal Expansion of Liquids. ALrrep ALBERTOSI 
(J. Chim. phys., 1916, 14, 176—177).—In a previous paper (com- 
pare this vol., ii, 214) the relation d‘5/8=A— Bt connecting the 
density d with the temperature ¢ was derived, and it was 
erroneously stated that the constant A represents the density of 
the liquid at the absolute zero. It is now pointed out that this 
density is given by A%/5, 

The formula has been further tested, with satisfactory results, 
by application to the data for mercury between — 20° and 300°, and 
for hexahydronaphthalene between 13° and 173°. H. M. D. 


[Law of Thermal Expansion of Liquids]. Maurice Prup’HomMe 
(J. Chim. phys., 1916, 14, 180—184).—The relation d°/?= A — Bt, 
connecting the density with the temperature (compare Albertosi, 
preceding abstract), is found to be in satisfactory agreement with 
the data for amyl acetate, aniline, and m-xylene. 

For amyl acetate, the variation of the surface tension y with 
the temperature ¢ is found to accord with the formula 
y?/8= A — Bt, in which A and B are constants. H. M. D. 


The Latent Heat of Fusion of a Metal and the Quantum 
Theory. H. Srantey Aven (Proc. Physical Soc. London, 1916, 28, 
204—209).—According to the quantum theory, the latent heat of 
fusion of a crystalline solid may be identified with the energy 
which is necessary to counterbalance that of a certain number of 
oscillators which are involved in the maintenance of the crystal- 
line structure. It is shown that the latent heat of fusion of a 
gram atom of a metal can be approximately calculated on the 
basis of the quantum theory if it is assumed that the latent heat 
corresponds with the energy of oscillators the frequency of which 
at the melting point is given by Lindemann’s formula. The 
calculations for a number of metals indicate that the number of 
oscillators in each atom is in many cases equal to one, and in all 
cases less than two. H. M .D. 


Physical Properties of Gases in Relationship to their Boiling 
Points. A. Imnor (Zeitsch. physikal. Chem., 1916, 91, 431—440),— 
The author has previously published (A., 1916, ii, 218) an account 
of the relationship between the solubility of gases in water and 
their boiling points. This connexion is now found to hold for the 
solubility in liquids other than water. The relationship 
a=é€?-7y/< represents the connexion between the two quantities, 
where a is the absorption coefficient, 7 the absolute temperature 
of the boiling point, + and A specific constants for the solvent in 
question. The above expression is for the normal pressure, 
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760 mm.; if the pressure p is considered, then ap=e(?-*/Atloer, A 
number of other properties of gases have been considered in the 
above-mentioned connexion. The relationship between the boiling 
point (7') and the mean free path (Z) is given by 

L(em.) = 2°5 x 10-5/(1+0°0167'), 
that between the molecular surface per c.c. (Y) and the boiling 
point is given by Q=(1+0°0167)104//2, and that between the 
coefficient of refraction and the boiling point by 

n—1=2(1+0°0167), 

where » is the index of refraction and «=1/80C0 for white light. 
Further relationships are indicated by curves between the boil- 
ing point on the one hand and the discharge potential and the 
coefficients of expansion of gases by heat and by reduction of 
pressure on the other. J. F. 8. 


Receiver for Vacuum Distillations. J. J. Pionskier (Zeitsch. 
angew. Chem., 1916, 29, i, 212).—The stem of a Y-shaped tube is 
attached to the lower end of the condenser; a short side-tube on 
the stem is connected with a pump, and the arms of the Y-tube 
are each provided with a three-way tap. Small collecting vessels 
are attached to the ends of these arms by means of rubber 
stoppers. When the desired quantity of distillate has collected in 
one of these vessels, the Y-tube is rotated, the tap on the arm 
leading to the vessel containing the distillate is turned so as to 
admit air and cut off connexion with the condenser, the tap on 
the other arm being meanwhile turned so that the distillate can 
collect in the second vessel. W. P. 8. 


The Condition of Substances in the Interior of the Sun. 
E. Briner (J. Chim. phys., 1916, 14, 178—179).—Although the 
temperature of the sun is in all probability very much higher 
than the critical temperatures of the least volatile liquids, from 
which it follows that liquid substances cannot exist in the sun, 
the author suggests that this temperature may not be incompatible 
with the existence of solid substances under high pressures. 

Reference is made to the observation that phosphonium chloride 
exists as a solid at temperatures above 100°, although the critical 
temperature of the liquid is 49°1°. It is also noteworthy that 
Bridgman has found that carbonic acid exists in solid form at 
temperatures above the critical temperature (31°) when the 
pressure is of the order of 6000 atmospheres. ; 


Modified Victor Meyer Apparatus. Harry B. Weiser (J. 
Physical Chem., 1916, 20, 532—538).—A modified form of the 
Victor Meyer vapour density apparatus is described in the paper. 
The chief advantage of the modification lies in the fact that the 
apparatus is more compact. This is achieved by causing the 
ordinary connecting neck of the old apparatus to project through 
the bottom of the bulb to about three-quarters of the length 
of the bulb. The connecting tube is bent parallel with the 
bulb, and higher up is connected with a capillary tube. Both the 
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bulb and neck are placed inside the heating jacket. The material is 
introduced by a short tube at the end of the bulb. This short 
length of tube is fitted with a rubber stopper, which carries a 
capillary stopcock. The results of experiments effected by means of 
this apparatus compare favourably with those determined by means 
of the original apparatus. J. F. 8. 


The Law of Distribution of Molecular Velocities and the 
Theory of Viscosity and Thermal Conduction, in a Non- 
uniform Simple Monatomic Gas. S. Caapman (Phil. Trans., 
1916, [A ], 216, 279—348).—A theoretical paper, in which the mode 
of distribution of velocity amongst the molecules is considered and 
equations obtained for the viscosity and thermal conductivity on 
the assumption that the molecules consist of (a) rigid elastic 
spheres, (6) attracting spheres, (c) centres of force. The formule 
are compared with those obtained on the basis of other assumptions 
and with the results of experimental observations. H. M. D. 


Surface Tension of Fresh Surfaces of Pure Water and Salt 
Solutions. G. Meyer and H. Srocker (Zeitsch. Elektrochem., 1916, 
22, 5—11).—The surface tension of pure water and a number of 
salt solutions has been calculated by the Rayleigh and Bohr formule 
from measurements of the wave-length of a stream of the liquid 
flowing from an elliptical capillary tube. The other data required 
were the velocity of efflux of the solution and the radius of the 
stream at the crests and nodes. An optical method is described 
for determination of the wave-length, and the radii were measured 
directly by means of a microscope and micrometer. The results 
show that with fresh surfaces the surface tension of water and salt 
solutions is approximately 0°5 dyne/cm. smaller than for old 
surfaces. The surface tension is increased by the addition of salts 
to water when the measured surface is continually renewed. 


J. F. S. 


Adsorption by Charcoal in Alcoholic Solutions. Bror 
GustaFrgon (Zeitsch. physikal. Chem., 1916, 91, 385—409).—With 
the object of ascertaining whether or no an adsorption maximum 
was obtainable from alcoholic solutions, the author has investigated 
the adsorption of benzoic acid, picric acid, and phenol from alco- 
holic solution by animal charcoal at 25°. A further series of 
experiments on the adsorption of the vapours of phenol, water, and 
aleohol by charcoal has also been carried out. In the case of 
benzoic acid it is shown that the value of w (l1—c) reaches a 
maximum with a 1°3N-solution, whilst w) increases with the concen- 
tration when calculated by the Schmidt formula. The Freundlich 
formula is also non-applicable to benzoic acid, for at small concen- 
trations the logarithmic curve is strongly convex to the loge axis 
for small concentrations. Freundlich’s formula expresses the experi- 
mental results for small concentrations of picric acid, but at higher 
concentrations the A value in the formula A=w/m log,a/(a—~) 
shows a decided increase with the quantity of charcoal. The diver- 
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gence at high concentrations is in accordance with the theory of 
adsorption-reversal. No tendency to the formation of solid solu- 
tions is observed, as was the case in Georgievic’s experiments on 
the adsorption of picric acid by silk (A., 1911, i, 537; 1912, ii, 140). 
In the case of phenol it is shown that the w, value reaches a maxi- 
mum value and then falls. The experiments with vapours did not 
furnish the true adsorption as was hoped; in the case of alcohol 
vapour no definite result was obtained, whilst in a case of phenol 
a saturation was reached, but only after a year. From the experi- 
mental results of Williams (A., 1914, ii, 111) it is shown that the 
adsorption of the dissolved substance is in keeping with a driving 
back of the adsorption, and this follows the Freundlich formula. 
This formula expresses the adsorption of acetic acid by charcoal 
when the concentration is changed from 0°00003 to 0°7, that is 
23,000 times. and also when the adsorption varies from 0°007 to 
0°412, that is 60 times. J. F. 8. 


Simultaneous Adsorption by Two Adsorbing Media. G. von 
GrorciEvics (Zeitsch. physikal. Chem., 1916, 91, 441—442).— 
Polemical. It is pointed out that the experiments of Lachs (this 
vol., ii, 226) are not, as claimed by the author, the first of the type 
in question, but that many such have been studied in connexion 


with the dyeing of silk-wool, silk-cotton, and wool-cotton mixtures. 
: J. F. 8. 

Dissociation of Hydrogen into Atoms. III. The Mechanism 
of the Reaction. Irvine Lanemurr (J. Amer. Chem. Soc., 1916, 38, 
1145—1156).—-Im an earlier paper (A., 1915, ii, 249) the dissocia- 
tion of hydrogen into atoms was calculated from the results of 
experiments on the losses of heat from tungsten wires in hydrogen 
at various pressures (Langmuir and Mackay, A., 1914, ii, 717). For 
the purpose of this calculation, it was assumed that the surface 
of the wire contained atoms and molecules of hydrogen in chemical 
equilibrium with each other, and that the atoms and molecules 
escaped from the wire at rates respectively proportional to their 
concentration in the wire, whilst the absorption of the atoms or 
molecules by the wire was regarded as proportional to the corre- 
sponding pressures in the gaseous phase. It is now shown that 
there are certain objections to these assumptions, and a new theory 
has therefore been developed, in which these objections do not arise. 
The new theory leads, however, to the same equation which was 
derived in the previous paper (A., 1915, ii, 249). 

The velocity of the reaction by which hydrogen is dissociated in 
contact with a heated tungsten wire is so enormous that it is 
impossible that it can depend on a diffusion of the hydrogen into 
the metal even if the depth of pesetration were only that of a 
single atom. In the new theory it is assumed that the reaction 
takes place in thé actual surface layer of atoms, and that the 
hydrogen evaporates so rapidly from the surface that only a neglig- 
ible fraction of the surface is covered at any time. The latter 
assumption accords with the fact that the accommodation coefficient 
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of hydrogen is 0°19 at temperatures below 1500° (abs. temp.), whilst 
the chemical coefficient, a,, for the dissociation is 0°68 at high tem- 
peratures (loc. cit.), and it is supported by the fact that the electron 
emission from tungsten is not perceptibly influenced by the presence 
of pure hydrogen (A., 1914, i, 412). 


Dissociation of Gaseous Acetic Acid and Phosphorus Penta- 
chloride. Correction. W. Nernst (Zeitsch. Elektrochem., 1916, 
22, 37—38).—The author gives corrected calculations of the work 
of C. Holland (bid., 1913, 18, 234). It is shown that the heat of 
dissociation is expressed by the equations: A,=15000/4°577-— 
‘1:75 log T —3°88 for acetic acid and A,=20000/4°577'—1°75 log T -— 
3°78 for phosphorus pentachloride. The degree of dissociation of 
both substances is calculated for temperatures between 413° and 
623°. J. F. S. 


An Inexpensive Dialyser for Class Use. Harry N. Homes 
(J. Amer. Chem. Soc., 1916, 38, 1204—1205).—An inexpensive 
dialyser of the shape of a beaker can be made by folding a piece of 
parchment paper, previously softened by soaking it in water, over a 
bottle of the desired size and shape. The folds should be triangular 
and creased with firm pressure. A piece of twine is tied round 
the parchment and bottle, about 1 cm. from the upper edge, and 
when the parchment is dry it is removed. The twine is left on 
the cup to support the sides. Such a parchment cup retains its 
shape well, and may be provided with a handle by punching a hole 
in each side near the top and attaching a piece of string. Since the 
whole of the cup forms an effective dialysing surface, dialysis pro- 
ceeds rapidly when the cup is filled with a colloidal solution and 
placed in a large vessel of water. To increase the rate of dialysis 
still further, a smaller parchment cup containing water may be 
placed inside the larger one. E. G. 


A Recalculation of some Work on Diffusion. A. Grirririus 
(Proc. Physical Soc., 1916, 28, 255—257. Compare this vol., ii, 
88).—The data obtained in experiments on the diffusion of potass- 
ium chloride in aqueous solution have been subjected to a re-calcu- 
lation. The results obtained for the coefficient of diffusion by three 
different methods of experiment are now found to agree within the 
limits of experimental error. H. M. D. 


Solubilities of Several Substances in Mixed Non-aqueous 
Solutions. J. W. Marpen and Mary V. Dover (J. Amer. Chem. 
Soc., 1916, 38, 1235—1245).—The solubilities have been determined 
at 25° of acetanilide, strychnine, benzoic acid, and iodine in mix- 
tures of ether and chloroform im varying proportions, of acetanilide 
and benzoic acid in mixtures of acetone and benzene, and of benzoic 
acid in mixtures of ethyl acetate and benzene. 

It has been found that the solubilities in mixtures of ether and 
chloroform are exponential functions of the percentage composition 
of the solvent, and that the law governing the fractional precipita- 
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tion may be stated in the same way as the law of distribution. In 
only one case, that of acetanilide in a mixture of benzene (10%) 
and acetone (90%), was the solubility greater than in either of the 
pure liquids. When the solubilities are plotted against the percent- 
age concentration of one of the components of the mixed solvent, 
smooth curves are usually obtained, but broken curves are obtained 
with acetanilide in acetone-benzene solutions, with benzoic acid in 
acetone—benzene solutions, and with benzoic acid in ethyl acetate— 
benzene solutions. It is suggested that such irregularities may be 
due to the formation of compounds with the solvent similar to the 
hydrates formed in aqueous solutions, such compounds being decom- 
posed when the solid material is precipitated by addition of the 
poorer solvent. E. G. 


Supersaturated Solutions of Liquids in Liquids. Haro p S. 
Davis (J. Amer. Chem. Soc., 1916, 38, 1166—1178).—Attempts 
to obtain supersaturated solutions of liquids in liquids have 
hitherto met with but little success. Experiments have now been 
made to determine the degrees of supersaturation in water of 
phenol, aniline, nitrobenzene, and carbon disulphide, and definite 
evidence of supersaturation has been obtained with the last two 
substances. The method employed was similar to that used by 
Rothmund (A., 1898, ii, 503), consisting in the determination of 
the difference between the temperatures at which mixtures of 
known composition become turbid on cooling and clear on heating. 
An attempt is made to explain the phenomena observed on the 
basis of existing theories. 

The solubility of nitrobenzene in water (grams per 100 grams 
of solution) is 0°19 at 20°, 0°22 at 30°, and 0°27 at 55°, and that 
of water in nitrobenzene is 0°174 at 8°8°, 0°194 at 14°7°, 0°299 at 
30°8°, 0°401 at 44°2°, 0°713 at 63°3°, and 1°53 at 106°6°. The 
solubility of carbon disulphide in water decreases as the tempera- 
ture rises from 0° to 50°, and subsequently increases. E. G. 


Assumption of Micelle is Superfluous for the Explaration 
of Uncomplicated Swelling by Imbibition. J. R. Karz(Zeitsch. 
physiol. Chem., 1915, 96, 255—287).—The changes in the aqueous 
vapour pressure of caseinogen, cellulose, tricalcium phosphate, 
gum arabic, peptone, serum-albumin, and cerebrin occurring during 
the imbibition of water have been compared with similar changes 
occurring on mixing sulphuric acid, phosphoric acid, and glycerol 
with water. On expressing the results graphically, the same type 
of curve is obtained from the imbibition as from the mixing 
experiments. The estimation of the heat developed during imbibi- 
tion is also of the same order as that developed during mixing, 
and again the same type of curve is obtained from the two sets 
of experiments. Analogous results are also afforded by the 
measurement of the contraction in volume of the substances con- 
cerned in each case; hence the conclusion that imbibition is 
merely the process of solution of water in the swelling substance. 
In other words, during imbibition water passes, not between 
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micelle, but between molecules of the substance absorbing the 
water. H: W. B. 


The Growth of Crystals under External Pressure. STEPHEN 
Taber (Amer. J. Sci., 1916, [iv], 41, 532—556).—It was shown 
by Becker and Day (A., 1905, uu, 807) that crystals of alum and 
other substances could be caused during growth to raise a weight 
of a kilogram several tenths of a millimetre. Bruhns and 
Mecklenburg (6th Jahresb. Niedersiichsischen geol. Vereins, 1913, 
92—-115) repeated these experiments with negative results, and 
the author now shows that their failure is to be attributed to 
the fact that they attempted to grow weighted and unweighted 
crystals together in-the same vessel. The fact that a crystal will 
grow downwards from its under surface, thereby exerting a force 
by which it can raise itself and even a considerable additional 
load, is intimately connected with the formation of a stepped 
hollow on its under surface. Experiments are described which 
demonstrate conclusively that downward growth takes place by 
addition to the outer rim of the under surface only, the centre of 
the face being gradually raised, but no material being deposited 
on it. The outer rim, bearing the whole of the weight, is 
under considerable pressure, by which its solubility is increased. 
It follows that the thin layer of solution between the rim and 
the bottom of the vessel must become considerably supersaturated 
with regard to faces not under pressure before it can deposit 
material on the under face. The presence of unweighted 
crystals in the same solution as weighted ones, as in Bruhns and 
Mecklenburg’s experiments, would prevent the bottom layer of 
solution from ever becoming supersaturated with regard to the 
under faces of the latter. 

Experiments are described by means of which the growing force 
of crystals is made to shatter a glass bulb and a porous pot. The 
influence of external conditions on the manner of growth of 
crystals is discussed, together with the geological significance of 
observations made in the laboratory. E. H. R. 


Theory of Allotropy. J. W. Terwen (Zeitsch. physikal. Chem., 
1916, 91, 443—468).—A theoretical paper in which the present 


and past theories of allotropy are considered critically. 
J. F. S. 


The Viscosity of Colloidal Solutions. Emi Harscuex (Proc. 
Physical Soc. London, 1916, 28, 250—254).—In discussing the 
viscosity of colloidal solutions, Hardy (ibid., 99) has criticised 
the view put forward by Einstein and by Hatschek maintaining 
that the relations required by this theory are only satisfied in the 
case of the simplest hydrosols and suspensions. 

The author, in reply, points out that no viscosity formula is 
applicable to systems which have many of the properties of an 
elastic solid, and that the formula deduced by Einstein and him- 
self for the viscosity of a suspension of rigid spherical particles 
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does not apply to systems which belong to the emulsoid group. 
For emulsoid systems a totally different formula has been derived, 
and this has received a considerable amount of experimental sup- 
port. The fact that the degree of solvation and the swelling of 
indiarubber in different solvents are proportional is also in favour 
of the theory underlying the second formula. H. M. D. 


Colloidal Solutions and Organic Syntheses. M. Bakunin 
(Ann. Chim, Applicata, 1916, 5, 243—251).—Small proportions of 
the three nitrobenzylidene diacetates are obtained as secondary 
products in the synthesis of the phenylnitrocinnamic acids by 
Perkin’s method from sodium phenylacetate, acetic anhydride, and 
the three nitrobenzaldehydes (see Bakunin and Parlati, A., 1906, 
i, 664). It is now found that this secondary reaction is deter- 
mined, and in some cases rendered almost quantitative, by the 
presence of colloidal solutions of various compounds in acetic 
anhydride. Among such compounds are phosphoric oxide, ferric 
oxide, sulphur trioxide, zine chloride, and phosphorus penta- 
chloride, the action of the first being almost instantaneous. It 
appears possible that other catalytic organic reactions may repre- 
sent the results of the formation of colloidal solutions. 

=. ©. P. 


Reactions of Colloidal Gold. Ricnuarp Zsicmonpy (Zeitsch. 
Elektrochem., 1916, 22, 102—104).—It has previously been shown 
that colloidal gold, like many other colloidal substances, is coagu- 
lated when shaken with organic solvents such as choloroform, 
benzene, and other liquids, which are non-miscible with water. 
The present paper deals with this phenomenon and furnishes an 
explanation. The above-mentioned results are directly opposed 
to the results of the author’s experiments. If a bright red 
colloidal solution of gold is shaken with pure benzene, toluene, or 
ether in glass-stoppered bottles there is no coagulation, even if 
the shaking is carried on for eighty hours, but if the shaking 
takes place in a test-tube closed by the finger there is instantaneous 
coagulation. Similarly, impure ether effects the precipitation 
instantaneously in glass bottles. If the ether has been shaken 
with alkali hydroxide, then no coagulation occurs with the gold 
sol prepared with formalin, but when the sol is prepared by the 
Donau method coagulation still occurs in glass bottles. The addi- 
tion of a trace of acid to the formalin sol causes it to coagulate 
on the addition of an organic solvent. The reason for the coagula- 
tion when the mixture of sol and organic solvent is shaken in a 
test-tube closed by the finger is shown to be that an albuminous 
substance is dissolved from the skin, and this effects the coagula- 
tion. Experiment confirms this, for gelatin, casein, peptone, and 
albumin effect the same coagulation even when present in traces, 
whereas dextrin, rubber, and similar protective colloids have no 
such action. The explanation of the action of these substances 
is that gold is a positive sol, whilst these substances are negative 
sols; the isoelectric point lies in the region of 10-5N H ions, so 
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that the coagulation of the two substances is a mutual one. The 


influence of the size of the colloidal particles is discussed. 
J. F. 8. 


Washing Precipitates for Peptisation. Harry N. Hovmes and 
R. E. Rinprusz (J. Physical Chem., 1916, 20, 522—527).—Great 
difficulty is often experienced in the preparation of precipitates 
for peptisation, owing to the difficulty of removing adsorbed 
electrolytes. The authors have compared four methods of remov- 
ing electrolytes from precipitated ferric arsenate. The methods 
are: (i) simple washing on the filter; (ii) repeated shaking of the 
precipitate with water and decanting; (iii) washing by decanta- 
tion without shaking; and (iv) repeated shaking with water and 
sand and then decanting. In each case the filtrate was analysed 
to ascertain the quantity of excess potassium arsenate which had 
been removed. The efficacy of the four methods is shown by the 
following figures. The total quantity of excess potassium arsenate 
is represented by 1°4371 grams of arsenic, after twenty washings, 
each time using the same volume of water: 1°3983 grams of arsenic 
were removed by (i), 1°4118 by (ii), 1°2943 by (iii), and 1°4324 
by (iv). It therefore follows that for approximate freedom from 
electrolytes simple washing of the precipitate is sufficient, whilst 
for absolute freedom from electrolytes shaking with sand is to be 
recommended. J. F. 8. 


Non-, Uni- and Bi-variant Equilibria. VIII. F. A. H. 
ScHREINEMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1916, 
18, 1539—1552. Compare this vol., ii, 231, 381).—A further con- 
sideration of certain properties of the equilibrium diagrams which 
have been discussed in previous papers of this series. H. M. D. 


Reaction Kinetics and Additive Nature of the Internal 
Heat of Ideal Gases. Max Travurz (Zeitsch. Elektrochem., 1916, 
22, 104—107).—Commencing with the general thermodynamic 
equation for the velocity of chemical reactions of the Sv order, 
k = xe-4/RT-%:/WaT/RT*-1, which has previously been considered 
(Sitzwngsber. Heid. Akad., 1915, 2), the author deduces the special 
equations for reactions of the first, second, and third order. A 
general statement, characterised as the substance stability rule, 
is established which has the form “that reactions are only of the 
first and second order.” In the case of the formation of NOCI 
(see Trautz, A., 1915, ii, 338), it is shown that in order that this 
reaction may be demonstrated as of the third order NOCI, must 
be formed as a primary product; this formation is found to be 
represented by log Krom, = 390°5/7+1°5logT—6°7. A _ general 
discussion of the conditions demanded, particularly in the case of 
NOCI, for the acceptance of the additive character of the internal 
heat concludes the paper. J. F. 8. 


Combinaticn of Chlorine and Hydrogen. M. Bopenstein 
(Zeitsch. Elektrochem., 1916, 22, 53—63)—A number of experi- 
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ments have been carried out with the object of comparing the 
influence of a-rays and of heat on the combination of hydrogen 
and chlorine with that of light on the same reaction. In the 
case of a-rays, a small bulb of radium emanation was placed in 
the centre of a larger bulb containing a mixture of chlorine and 
hydrogen, and of such dimensions that the whole of the a-rays 
were absorbed. Small quantities of the gaseous mixture were 
removed from time to time and analysed. The results of the 
experiments show that the velocity of combination can be repre- 
sented by the equation dz/dt=kJais [Cl ]/[O], in which Jars 
represents the quantity of arays absorbed. In the case of thin 
layers of the gas, dx/dt=kJ,[Cl,]?/[O,] gives the velocity of the 
reaction. Further, dx/dt=k.Em.@.[Cl,|/P. In all respects 
the results agree with those obtained for the action of light on 
a mixture of chlorine and hydrogen, and are completely in accord 
with the theory of the mechanism of the action put forward in 
connexion with this work (A., 1913, ii, 1039). As the result of 
recent work by Lenard, Ramsauer and Ludlam (A., 1912, ii, 511), 
and J. J. Thomson (Proc. Camb. Phil. Soc., 1901, 11, 901), the 
author has been compelled to abandon his theory of the action 
as untenable. A further theory is put forward, which, like the 
former one, assumes both a secondary and a primary reaction, 
but, instead of assuming a splitting of the molecules before reaction 
into a residue and an electron, assumes that the molecule is 
activated by the absorption of light energy. This activation is 
assumed to consist in a loosening of the valency electrons in the 
same manner as is predicated in Stark’s hypothesis. These 
activated molecules (Cl, in the present case) react readily with 
hydrogen, and produce hydrogen chloride with loosened electrons. 
When these molecules collide with chlorine molecules they activate 
these by imparting their high vibration period. 

The velocity of reaction by warming is given by the equation 
d{2HCl]/dt=k .[Clo][Hs]/[Oo]. J. F. 8. 


Gaseous Combustion. W. A. Bone (Rep. Brit. Assoc., 1915, 
368—385).—Presidential address to Section B (Chemistry). The 
subject is dealt with under the following heads: ‘Ignition pheno- 
mena; the influence of electrons on combustion; the initial period 
and limits of inflammability; the combustion of hydrocarbons; 
fuel economy and the proper utilisation of coal. C. H. D. 


The Reaction of both the Ions and Molecules of Acids, 
Bases, and Salts. W. A. Taytor and S. F. Acree (J. Physical 
Chem., 1916, 20, 353—395. Compare A., 1915, ii, 681).—Further 
measurements have been made of the velocity of the reaction 
between sodium ethoxide and methyl iodide in ethyl-alcoholic 
solution at 0°. The calculated molecular and ionic activity 
coefficients are in good agreement with those obtained previously. 

The data obtained by Hecht, Conrad, and Briickner (Zeifsch. 
physikal. Chem., 1890, 5, 289) in their work on the velocity of 
reaction between sodium ethoxide and alkyl haloids at different 
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temperatures have been recalculated in terms of the theory of 
dual catalysis with satisfactory results. In terms of the dual 
catalytic hypothesis, the constant a in the empirical equation used 
by the above investigators, namely, K’=K-+alog V’/V, assumes 
the form a=(K;—K,)(a!—a)/log V'/V, in which A; and Ky» are 
the velocity coefficients for the ionic and molecular reaction, a! 
and a the degrees of ionisation of sodium ethoxide at volumes lV’ 
and V respectively. H. M. D. 


Alcoholysis of Salts. H. Gotpscumipr (Zeitsch. Elektrochem., 
1916, 22, 11—15. Compare A., 1915, ii, 214).—The author has 
developed theoretically the conditions of alcoholysis of salts in 
absolute alcohol solution. It is shown that the addition of water 
to the alcohol has the effect of driving back the alcoholysis. To 
test these deductions, the degree of alcoholysis of aniline salicylate, 
aniline trichlorobutyrate, ptoluidine salicylate, o0-toluidine 
salicylate, and o-toluidine dichloroacetate has been determined in 
absolute alcohol solution and in alcohol-water mixtures of vary- 
ing composition. The experimental method adopted is indirect, 
and consists in measuring the electrical conductivity of the sodium 
salt of the acid in question and plotting the change of conductivity 
with dilution on a curve. The mixture of organic base and acid 
is then similarly measured, and the dilution at which the sodium 
salt has this conductivity is obtained from the curve. In this 
way the amount of salt of the base present at this dilution is 
obtained. This method is justified by the author on the ground 
that the aniline ion and the sodium ion have almost the same 
ionic conductivity (47 and 48 respectively), and that although the 
degree of dissociation is not the same in the two cases, when weak 
acids are used, as in the present case, the difference in the degree 
of dissociation is of little importance. J. F. S. 


Effect of Dissolved Substances on the Velocity of Crystal- 
lisation of Water. II. Existence of Hydrates in Solution as 
an Explanation of the Retarding Effect of the Solute on the 
Velocity of Crystallisation of Water. James H. Watton and 
ALBERT Brann (J. Amer. Chem Soc., 1916, 38, 1161—1166).— 
In an earlier paper (this vol., ii, 233) a relation was pointed out 
between the retardation of the velocity of crystallisation of super- 
cooled water by a dissolved substance and the number of atoms 
in the molecule of that substance. An extension of the work has 
shown that this relation does not always hold, and that in the 
cases previously studied it was probably largely accidental. 

The experiments now described show that substances which 
undergo the greatest hydration in solution show the greatest 
retarding effect on the velocity of crystallisation of water in super- 
cooled solutions, and this affords an explanation of the earlier 
results. If the formation of ice crystals is due to some such 
change as 3(H,O), — 2(H,O),, it is evident that any part of the 
solvent. in combination with the solute would have to be decom- 
posed before crystals could be produced, and consequently crystal- 


GENERAL AND PHYSICAL CHEMISTRY. ii. 425 


lisation in a solution containing a hydrated solute would be much 
slower than in the pure solvent. In dilute solutions the retarda- 
tion is almost entirely due to the existence of hydrates, but in 
concentrated solutions other factors play an important part. In 
solutions as dilute as 0°1M there is a marked difference between 
the effect of substances which are hydrated and of those which 
undergo hydration to only a very slight extent. E, G. 


Sabatier’s Catalytic Actions. Uco Grassi (Nuovo Cim., 1916, 
[vi], 11, i, 147—163).—The author has investigated the hydro- 
genation of ethylene in presence of recently reduced copper at 
various temperatures between 150° and 300°. The catalyst at 
first exhibits variable activity, but gives constant and reproducible 
results after it has been subjected for severai hours to the action 
of a circulating mixture of ethylene and.hydrogen at 250°. The 
thermostat and thermoregulator were charged with dense auto- 
mobile oil, which exhibits sufficient mobility at temperatures 
above 50° to admit of uniform distribution of the temperature. 

The mean values of the initial velocities of the hydrogenation 
at different temperatures are as follows: 150°, 0°25; 200°, 1°10; 
250°, 1:19; and 275°, 1°21. The velocities of the reaction are 
found to be rigorously proportional to the concentrations of the 
hydrogen and ethylene, and the conclusion is drawn that the 
reaction is of the type of absorption reactions. The anomalous 
values of the temperature coefficient of the reaction, which should 
be about 2, but is low at 150—200°, and lower still at higher 
temperatures, are explainable according to Trautz’s theory of the 
influence of temperature on the velocity of reaction (A., 1910, ii, 
24; 1912, ii, 746). This theory leads to the result that the 
temperature at which the maximal velocity of a reaction is reached 
becomes lower as the heat of formation from the elements of the 
system diminishes; in the present case the heats of formation of 
ethane and ethylene are + 23,300 and —14,600 cals. respectively, 
and the maximal velocity is attained or approached at 275°. The 
hydrogenation of propylene should exhibit the same phenomenon, 
but to a less marked degree. z. Ht. P. 


A New Arrangement ofthe Periodic System of the Elements. 
Hueco Srintzine (Zeitsch. physikal. Chem., 1916, 91, 500—507). 
—The system is a modification of the Werner system, with the 
difference that similar sub-groups are brought together. Eight 
periods are represented and provided for in the arrangement, 
namely, an unknown period, a preperiod containing 3 members, 
two short periods of 17 elements, two medium periods of 45 
elements, and two long periods of 87 elements. This system of 
representation arranges the elements in positive and negative sub- 
groups; certain unsymmetrical characters allow of the complete 
inclusion of the radio-elements, the rare earths, and the eighth 
group of the ordinary method of representation. A complete 
separation of the metals from the non-metals is possible in the 
present arrangement. J. F. 8. 
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The Position of the Abundant Elements in the Periodic 
System. Joun Wappewtt (Chem. News, 1916, 113, 289—290).— 
Attention is drawn to the existence of a relation between the 
atomic weights of the elements and the relative quantities in which 
they occur in nature. For the most part, the elements in the 
typical series are found in greater abundance than other elements 
which belong to the same group. Oxygen is quite exceptional in 
this respect, but argon is only anomalous if regarded as the first 
member of the third series. It may, however, equally well be 
regarded as the last member of the typical series. 

In a discussion of the relationships which are exhibited, the 
author lays stress on the necessity for explaining the comparatively 
small quantity of elements of high atomic weight and the small 
quantity of elements of lowest atomic weight. If the elements are 
products of disintegration, it would seem that the gaseous stars 
and nebule represent later stages than the sun in the evolutionary 
process, which is contrary to the view usually held. To account 
for the abundance of oxygen, it is suggested that it represents the 


end product of the disintegration of a large number of elements. 
H. M. D. 


A Orucible “Fork.” H. G. Parker (J. Amer. Chem. Svc., 1916, 
38, 1203—1204).—A “fork” is described which is made of stout 
aluminium wire, the two prongs enclosing slightly more than a 
semi-circle and being bent to fit the crucible. The distance 
between the ends of the prongs should be so adjusted as to allow 
the prongs to pass round the crucible when supported on a triangle 


and to prevent the crucible from slipping through when lifted. 
E. G. 


Two New Lecture Experiments. <A. Kine (Chem. Zeit., 1916, 
40, 511—512).—To demonstrate the volume relationships between 
nitric oxide and dissociated and undissociated nitrogen peroxide, 
an apparatus is described consisting of two bulbs of 50 and 100 
c.c. capacity respectively connected together vertically through a 
glass stopcock, and closed above and below by similar means. 
The lower and larger bulb is filled with pure nitric oxide (2 vols.) 
and the upper with oxygen (1 vol.), both at atmospheric pressure. 
On opening the connecting tap, nitrogen peroxide is formed with 
a contraction in volume, the amount of which is determined by 
means of a mercury reservoir connected with the base of the lower 
bulb. From the volume occupied by the resulting gaseous product 
its degree of dissociation can be calculated. 

A second apparatus is described to show the quantitative decom- 
position of certain gases for the purposes of demonstrating valence. 
It consists of a U-shaped eudiometer tube, one arm of which is 
closed by a stopper, through which passes a three-way tap and 
two iron or nickel rods, to which is attached inside a resistance 
spiral. The U-tube is charged with mercury, and the gas, 
hydrogen chloride, hydrogen sulphide, hydrogen phosphide, or 
methane which is being experimented with. The decomposition 
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is complete in the first three examples in less than a minute, 
methane requiring somewhat longer. The volume of residual 
hydrogen is read off after readjusting the pressure by means of 
the mercury. G. F. M. 


An Improvement of Hofmann’s Eudiometer. GarrTaNno 
Macnanini and A. Venturi (J. Amer. Chem. Soc., 1916, 38, 
1203).—A disadvantage of Hofmann’s eudiometer is the liability 
of the stopcock to break when heated with steam. The authors 
therefore recommend that the stopcock should be replaced by a 
ground-glass stopper, tapering from below upwards. At the upper 
end of the stopper is a glass flange to prevent the stopper, when 
loosened, from falling down the eudiometer tube. In filling the 
eudiometer, the stopper is pushed down so that the flange rests 
on the top of the tube. The electrolytic gas is admitted through 
a side-tube, and after a short time the eudiometer is closed by 
pulling the stopper up. The outer tube is then adjusted, a current 
of steam passed through, and the experiment carried out in the 
usual way. E. G. 


Inorganic Chemistry. 


The Combining Volumes of Hydrogen and Oxygen. F. P. 
Burt and E. C. Epear (Phil. Trans., 1916, [A], 216, 393—427). 
—Although the values obtained by Scott and by Morley for the 
combining volumes of hydrogen and oxygen are nearly equal, it 
has been considered advisable to carry out a further series of 
measurements, because of the fact that the corrections which must 
be applied to Morley’s data are somewhat uncertain. In order 
to eliminate errors due to uncertainty in the temperature and 
pressure coefficients, the gases, before combination, were measured 
at 0° and 760 mm., that is to say, under the conditions of the 
density determinations. 

The experience of previous workers shows that the chief diffi- 
culty presented by the problem is the preparation of the two 
gases in a state of purity, and particular attention has been given 
to this point, the methods adopted for the ultimate purification 
of the gases being physical rather than chemical in nature. 

The hydrogen obtained by electrolysis of an aqueous solution 
of barium hydroxide which had been recrystallised four times was 
purified by two different methods. In the one method, the dried 
gas was subjected to the action of cocoa-nut charcoal at the 
temperature of liquid air, and in the second the gas was made to 
pass through the walls of an electrically heated palladium tube. 
The oxygen was prepared either by electrolysis of aqueous barium 
hydroxide or by heating potassium permanganate, and was purified 
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by condensation and subsequent fractionation of the liquid 
oxygen. 

The procedure adopted in determining the ratio of the com- 
bining volumes was to explode one volume of oxygen with rather 
more than two volumes of hydrogen, the volumes of the gases 
being measured consecutively in the same apparatus and to deter- 
mine the volume of the residual hydrogen. By working with 
hydrogen in excess, the possibility of the formation of such sub- 
stances as ozone, hydrogen peroxide, or oxide of mercury is 
diminished or eliminated. 

Five series of experiments were made according to this method, 
and a sixth series in which the oxygen was taken in slight excess. 
Although no particular stress is laid on the results obtained by 
the last series of observations, it is claimed that they afford 
evidence that there is no constant error attaching to the employ- 
ment of an excess of hydrogen. The final conclusion is that the 
volume ratio is represented with a high degree of probability by 
the figure 2°00288 at 0° and 760 mm. This differs from Scott’s 
value by only 3 parts in 200,000. 

By taking Morley’s values for the density of hydrogen, 0°089873, 
and oxygen, 1°42900, this ratio gives 1:00772 for the atomic weight 
of hydrogen. More recent measurements of the density of oxygen 
have given the somewhat higher value of 1°42905, and in com- 
bination with the volume ratio this gives 1°00769 for the atomic 
weight of hydrogen. It is considered improbable that any further 


alteration in the density ratio will appreciably alter this value, 
and the authors draw the conclusion that the true value of the 
atomic weight of hydrogen lies very close to 1:0077. H. M. D. 


The Thermal Decomposition of Hydrogen Peroxide in 
Aqueous Solution. Wittiam Crayron (Trans. Faraday Soc., 1916, 
11, 164—171).—Hydrogen peroxide does not volatilise appreciably 
from its aqueous solutions at 50—60°. -The rate of decomposition 
is not affected by stirring. Traces of colloids greatly accelerate the 
decomposition. The most important factor is the purity of the 
water used as solvent, the tap-water employed giving a rate which 
is fifty times that of the best conductivity water. Either silica or 


wax-lined glass flasks may be used for the determinations. 
C. H. D. 


Solubility of Oxygen in Salt Solutions and in the Hydrates 
of these Salts. C. G. MacArruur (J. Physical Chem., 1916, 20, 
495—502).—The solubility of oxygen in solutions of salts and 
sucrose of concentration varying between V/16 and 10, has been 
determined by the manganese hydroxide method at 25° for the 
following salts: Lithium chloride, sodium chloride, potassium 
chloride, rubidium chloride, cesium chloride, sodium bromide, 
potassium bromide, potassium iodide, potassium nitrate, sodium 
sulphate, potassium sulphate, magnesium chloride, barium chloride, 
calcium chloride, and ammonium chloride. From the density of 
the solutions and the solubility of oxygen in them, the degree of 
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hydration of the above-mentioned salts is calculated. In all cases 
an increase in the concentration of the salt decreases the solubility 
of oxygen in a perfectly regular manner. Ammonium chloride has 
a very large effect on the solubility of oxygen; thus, for example, 
a V-solution of ammonium chloride dissolves only 0°07 c.c. of oxygen 
per litre. In the case of sucrose, it is shown that oxygen oxidises 
the sugar, and this interferes with the estimation of the amount 
dissolved. Potassium chloride, bromide, and sulphate and the 
chlorides of barium, calcium, and magnesium give hydration values 
which are approximately correct. The other salts give low values 
for highly ionised solutions, indicating that the particular ions 
increase the solubility of oxygen to a definite extent which is 
specific for that particular ion; or that it is the potential difference 
between the two ions present that causes this increase in oxygen 


solubility. J. F. S. 


Reduction of Selenic Acid. W. Cicusner pe Coninck and 
CHAUVENET (Ann. Chim, anal., 1916, 21, 114).—A dark reddish- 
brown precipitate of selenium is obtained when selenic acid is 
boiled with the addition of formic, oxalic, malonic, or pyruvic 
acid; the precipitate is only slightly soluble, if at all, in carbon 
disulphide, and appears to be identical with that produced by the 
action of sulphur dioxide on selenic acid. The latter is not reduced 
by acetic or succinic acid. W. P. S. 


The Synthesis of Ammonia. ZrNGnetis (Compt. rend., 1916, 
162, 914—-916).—Three series of experiments were made with the 
object of synthesising ammonia at low temperatures. In the first 
series, about 2200 c.c. of a mixture of hydrogen and nitrogen in 
the correct proportions were passed during ninety minutes through 
a tube containing 10 c.c. of water, or water acidified with sulphuric 
acid, heated at 90°, together with a metal to “atomise”’ the hydro- 
gen. The metals used included platinum sponge, platinum black, 
and colloidal forms of platinum, palladium, silver, copper, mercury, 
and gold. In every case small quantities of ammonia were formed, 
colloidal silver in acidified water producing as much as 32°4 c.c. of 
V/100-solution of ammonia. 

In the second series of experiments a current of hydrogen was 
passed through a solution evolving nitrogen by the decomposition 
of a mixture of sodium nitrite and ammonium chloride. Small 
quantities of ammonia were produced. 

In the third series of experiments a metallic catalyst was added 
to the solution from which nitrogen was being produced, and the 
hydrogen was passed through as before. In these circumstances, 
both gases being in the atomic condition, more than 40% of the 
possible yield of ammonia was obtained when colloidal palladium 
was used, and 35% with colloidal platinum, these metals being 
prepared by Paals’ method (A., 1904, ii, 180). E. H. R. 


Electrolytic Preparation of Perborates. K. Arnpr (Zeiisch. 
Elektrochem., 1916, 22, 63—64).—-A solution of 40 grams of borax 
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and 120 grams of anhydrous sodium carbonate is electrolysed between 
a platinum gauze anode and a cathode made of tin tubing bent in 
a zigzag form round the anode. A current of water is circulated 
through the cathode, whereby the temperature is kept below 18°. 
A current of 20 amperes is used with an anode 8 x 6 cm. at 6 volts. 
After an hour the current is stopped and the solution cooled, when 
about 20 grams of sodium perborate separates out in small crystals. 
This is washed with a little ice-cold water and dried. A somewhat 
better yield can be obtained if 0°1 gram of sodium chromate and 
1 drop of turkey-red oil are added to the solution. For the pre- 
paration of solutions of sodium perborate for bleaching purposes, it 
is recommended that the anode should be smeared with vaselin. In 
these circumstances, a yield of 27 grams per litre can be very 
efficiently obtained. J. F. §S. 


Extraction of Radium from Carnotite Ores with Concen- 
trated Sulphuric Acid. Herman Scutunpr (J. Physical Chem., 
1916, 20, 485—494).—Carnotite is boiled with concentrated sul- 
phuric acid, whereby the radium and barium compounds present are 
converted into soluble hydrogen sulphates. The solution is filtered, 
and the radium obtained by dilution, when radium and barium 
sulphates are precipitated. Two types of carnotite ores are dealt 
with, a low grade ore containing 1°66% U,O.,, 4°03% V.O;, and 4°88 
parts of radium per billion, and a high grade ore containing 14°39% 
U;,0,, 9°67% V.O;, and 42°78 parts of radium per billion. It is 


shown that by using sulphuric acid of more than 78%, at least 
90% of the radium present in the ore may be recovered. A table 
of experimental data is appended to the paper, which shows the 
sources of loss of radium in the extraction, and compares the actual 
amount recovered with that actually present. J. F. 8. 


The Behaviour of Certain Metals towards Acids containing 
Hydrogen Peroxide. E. Satxowsx1 (Chem. Zeit., 1916, 40, 
448—-449).—Certain metals which are either insoluble or only 
soluble under other conditions in acids dissolve often in the cold 
and diluted acid, when hydrogen peroxide is present. With hydro- 
chloric acid the action is due to the generation of free chlorine, 
and all metals except those which form insoluble chlorides are dis- 
solved. Mercury is unacted on, however, and the formation of 
mercurous acetate when acetic acid and hydrogen peroxide are 
employed shows that oxidation to the bivalent condition is not 
possible under the conditions of the reaction. In dilute sulphuric 
acid containing hydrogen peroxide, copper, silver, mercury, nickel, 
and bismuth are soluble, whilst tin, lead, gold, platinum, and anti- 
mony are not attacked. Glacial acetic acid containing hydrogen 
peroxide attacks, even in the cold, copper, silver, lead, mercury, and 
bismuth, whilst on tin, nickel, gold, and platinum it remains without 
action. It is suggested that hydrogen peroxide, in conjunction 
with an acid, should find a wider application in analysis for the 
solution of metals and alloys. G. F. M. 
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Densities of Alkali Metal Amalgams and Mercury. Jamrs 
R. Wirsrow (J. Physical Chem., 1916, 20, 528—531).—Polemical] ; 
calling attention to the fact that sodium, potassium, and lithium 
amalgams are lighter than mercury, and not heavier, as is sug- 
gested in a diagram by Kerp (A., 1898, ii, 516), who depicts and 
labels solid potassium amalgam as settling below metallic mercury 
and dilute amalgam. This error is also copied into Abegg’s 
Handbuch. A list of specific volumes of alkali amalgams is quoted 
from Maey (A., 1899, ii, 547). J. F. S. 


Unusual Explosion in Connexion with Potassium Chlorate. 
Firoyp E. Rowtanp (J. Ind. Eng. Chem., 1916, 8, 517—518).—A 
pestle and mortar had been used for powdering potassium chlorate, 
and had then been washed and dried. A few days later the same 
pestle and mortar were used to crush some pumice stone, when 
explosion occurred, the pestle and mortar being shattered. The 
wooden handle of the pestle had been sealed into the ball with 
sulphur, and a small amount of the chlorate had evidently worked 
into the crevice, come into contact with the sulphur, and thus 


caused the explosion. W. P. S. 


The Solubility of Sodium Hydroxide in Liquid Ammonia. 
Mice, SkossarEwsky and Nicotas Tenstrcenmnaze (J. Chim. 
phys., 1916, 14, 153—-175).—According to measurements of the 
solubility of sodium hydroxide in pure liquid ammonia which 
were made by the direct method and by the conductivity method, 
the saturated solution contains only about 2°5 mg. per 1000 grams 
of solvent, or 1°8 mg. per litre. Traces of water have a consider- 
able influence on the solubility of the hydroxide. H. M. D. 


The Allotropy of the Ammonium WHaloids. II. F. E. C. 
Scuerrer (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 
1498—1513. Compare this vol., ii, 31).—It has been shown 
previously that there are two enantictropic forms of ammonium 
chloride with a transition temperature at 184°5°. The heat change 
involved in this transformation has been determined by calori- 
metric experiments, in which weighed quantities of ammonium 
chloride heated to accurately measured temperatures above and 
below the transition point were introduced into the calorimeter 
and dissolved in the contained water. From the data thus 
obtained, the heat of transformation of the a- into the B-form is 
calculated to be — 1030 cal. 

The existence of enantiotropic forms of ammonium chloride is 
of particular interest in view of the fact that Wegscheider (A., 
1909, ii, 23) has suggested that the difference in the vapours of 
dry and of moist ammonium chloride may be due to the existence 
of polymorphic forms, the one being transformed into the other 
under the catalytic influence of water vapour. The available data 
are examined in reference to this hypothesis, and the author 
arrives at the conclusion that it is untenable. The desirability of 
further experiments on the vapour pressures of dry ammonium 


chloride is emphasised. H. M. D. 


ii. 432 ABSTRACTS OF CHEMICAL PAPERS. 


Causes of Error Affecting Determinations of Atomic Weights. 
V. Gaseous Impurities contained in Silver with Reference 
to its Use as an Auxiliary Atomic Weight Standard. Pu. A. 
Guye and F. E. E. Germann (/. Chim. phys., 1916, 14, 204—243). 
—In view of the important position which silver occupies in con- 
nexion with the determination of the atomic weights of the 
elements, the authors consider that recent measurements of its 
atomic weight are not sufficiently concordant and that some 
hitherto unsuspected source of error is responsible for the dis- 
crepancies between the several values obtained in different series 
of experiments. 

The assumption that the lack of agreement is partly due to the 
presence of gaseous impurities in metallic silver is found to receive 
considerable support from experiments in which the authors have 
investigated the small quantities of gas which are retained by the 
metal after it has been fused in an atmosphere of hydrogen, the 
gas being bubbled through the molten metal. Although the 
amount of hydrogen retained by the metal after this treatment is 
negligibly small, it is found that certain other gases, notably carbon 
monoxide, may be retained in quantities sufficient to account for 
appreciable variations in the experimentally determined atomic 
weight. The gas was liberated by converting the metallic silver 
into silver iodide by the action of gasfree iodine and analysing 
the gas by means of the apparatus described by the authors (this 
vol., ii, 445). Other experiments show that the gaseous impurity 
is not uniformly distributed throughout the metal, the gas content 
varying according to whether peripheral or central portions of 
the metal are examined. 

The quantities of gas found in the samples of silver with which 
the experiments have been made are shown to be of sufficient 
magnitude to account for appreciable variations in the determina- 
tion of the atomic weight of silver. H. M. D. 


Metallic Calcium and its Use in Gas Analysis. A. SieverTs 
(Zeitsch. Elektrochem., 1916, 22, 15—18).—It is shown that 
metallic calcium exists in an active and an inactive form as far 
as its power of absorbing gases is concerned. Active calcium 
commences to absorb nitrogen at 300°, and has a maximum action 
at 440°; as the temperature is further increased the rate of com- 
bination slowly decreases until at 800° it has ceased. The velocity 
of absorption is dependent on the presence of a layer of nitride, 
and is only brought to its maximum value after such a layer has 
been formed. The velocity of nitride formation is expressed by 
v=kp*/3, in which v is the velocity, p the nitrogen pressure, and 
k a constant. The inactive form of calcium only commences to 
combine with nitrogen at 800°. The difference between the two 
forms is not due to the existence of allotropes, but rather to the 
state of subdivision. The active variety is prepared by slowly 
cooling molten calcium. This variety produces calcium nitride, 
which is brown in colour. The non-active form is produced by 
suddenly cooling caleium from 840°; this variety produces a black 
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nitride. Active calcium absorbs hydrogen between 150° and 300° 
and above 600°. Calcium nitride absorbs hydrogen, carbon mon- 
oxide, carbon dioxide, and methane. These properties of calcium 
make it extremely useful for the estimation of the inactive con- 
stituents of the atmosphere. Details of the experimental methods 
of effecting this estimation are indicated in the paper. J. F. S. 


The Maximum Solubility of Calcium Sulphate. Henry Le 
CHATELIER (Compt. rend., 1916, 162, 931—932).—Polemical. A 
reply to Colson (Compt. rend., 1916, 162, 753). W. G. 


The Several Forms of Calcium Carbonate. JoHNn JOHNSTONE, 
H. E. Merwin, and E. D. Witxiamson (Amer. J. Sci., 1916, [iv], 
41, 473—512).—A critical résumé of the known facts concerning 
the several forms of calcium carbonate, of the methods available 
for obtaining and identifying them, and of their physical proper- 
ties and stability relations. Besides the two well-known forms, 
calcite and aragonite, a third crystalline form has been identified 
by the authors, and is referred to as pCaCO,. This form was 
obtained best by precipitation at 60°, but was always contaminated 
with calcite or aragonite, from which it could be separated by 
flotation in a liquid D 2°6. It has D 2°54, those of calcite and 
aragonite being respectively D 2°71 and D 2°88. It forms micro- 
scopic plates belonging to the hexagonal system. Uniaxial posi- 
tive interference figures were observed, and the refractive indices 
were determined, 1°550 and 1°650 within about +0°005. Other 
reputed forms of calcium carbonate are either identical with one 
or other of the above three forms, or, as in the cases of ‘“‘ vaterite”’ 
and “amorphous”? CaCOs, are not definite forms, their divergent 
properties being due to differences in size of grain and mode of 
aggregation. 

Of the three forms, calcite is the stable one, at ordinary 
pressures, between 0° and 970°, above which temperature it inverts 
irreversibly to a-CaCO,. Aragonite and p-CaCO, are always un- 
stable towards calcite, and their conditions of stability have not 
been determined, although there is some indication that aragonite 
has a stable field of existence below —100°. Aragonite does not 
change into calcite at an appreciable rate below 400°; p-CaCO, 
persists indefinitely at the ordinary temperature when dry, but 
when heated goes over into calcite. 

Calcium carbonate hexahydrate is precipitated in alkaline solu- 
tion at 0°. It forms microscopic but well-formed, colourless, mono- 
clinie crystals. The only forms observed were the prism and the 
three pinacoids: a:b:c=1'02:1:?; 2H=72°+3°. The refractive 
indices are: a=1°460, B=1°535, y=1°545. 

The natural occurrence of the different forms of calcium 
carbonate is discussed, with special reference to the production 


under natural conditions of the unstable form, aragonite 
E. H. R. 


The Zinc-Copper Couple Hypothesis of Brass Corrosion. 
ArnoLp Patuip (Trans. Faraday Soc., 1916, 11, 244—257).—Both 
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the a and the 8 phases of brass are solid solutions, and may be 
regarded as consisting of minute particles of copper and zine in 
juxtaposition, and on this view the corrosion of brass is regarded 
as due to the electrolytic action between such local couples. The 
effect of an external difference of potential on such an arrange- 
ment of small couples is shown by diagrams and formule. Experi- 
ments are being made to determine the effect of varying this 
external difference of potential. 


The Corrosion of a Solid Solution—70:30 Brass. W. E. 
Gisss (Trans, Faraday Soc., 1916, 11, 258—266).—The rate of 
corrosion of copper in sea-water is diminished by alloying with 
zine until the alloy corresponding with the formula CuZn is un- 
attacked by sea-water at the ordinary temperature. There is a 
secondary minimum at 70% Cu, but this disappears after the 
corrosion has proceeded for a few weeks. 

The initial rate of corrosion of 70:30 brass increases with 
rising temperature up to 50° and then rapidly diminishes. The 
diminution with time is more rapid at high temperatures than at 
low. At first the attack is chiefiy on the copper, then it becomes 
general, and finally zinc is increasingly dissolved in preference to 
copper. Pure copper dissolves readily in sea-water at first, but 
the action is then interrupted, probably by the formation of a 
film. Zine is soon covered by a film of carbonate. The influence 
of aeration and concentration of the sea-water is also considered. 

Hard-drawn brass corrodes less rapidly than the annealed alloy, 
but there is a larger proportion of zine in the corrosion product. 
Attached particles may act electrolytically or may serve for the 
accumulation of oxychlorides. C. H. D. 


Egyptian Blue. Laurenz Bock (Zetisch. angew. Chem., 1916, 
29, i, 228).—The author claims priority for the French ultra- 
marine works of Deschamps Fréres for the reproduction of 
Egyptian-blue (compare Laurie, McLintock, and Miles, A., 1914, 
ii, 128). It was prepared by fusion in an ultramarine furnace of 
quartz (50 parts), chalk (21 parts), copper oxide (24°4 parts), and 
sodium carbonate (4°6 parts), all in the finest powder and com- 
pletely free from iron. The product, washed with hydrochloric 
acid and hot water, had the composition CaO,CuO,4SiO,, and 
corresponded in its chemical and physical properties completely 
with the material used by the ancients. G. F. M. 


Separation of Erbium from Yttrium. I. P. S. WiLtanp and 
C. James (J. Amer. Chem. Soc., 1916, 38, 1198—1202).—In carry- 
ing out a systematic investigation of the separation of erbium 
from yttrium, it was considered desirable to start with two types 
of oxide material, one containing an excess of yttrium and the 
other consisting chiefly of erbium. In the present paper an 
account is given of experiments with material of the former type. 

The methods of separation tested were fractional precipitation 
with sodium phosphate, potassium ferrocyanide, sodium nitrite, 
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potassium cobalticyanide, sodium carbonate in presence of 
ammonium acetate, ammonium oxalate in presence of ammonium 
acetate, ammonium succinate in presence of ammonium acetate, 
sodium phosphate in presence of ammonium acetate, and sodium 
hydroxide in presence of excess of tartaric acid; fractional crystal- 
lisation of the double ammonium sulphates, the diphenyl- 
sulphonates, and the picrates; and fractional precipitation from 
acetone solution by means of tartaric acid and malonic acid. 

The best results were obtained by the nitrite, cobalticyanide, 
and phosphate methods. Fractional precipitation with sodium 
nitrite is recommended for work on a large scale on account of 
the cheapness of the salt and the ease of manipulation. E. G. 


Action of Nitric Acid on Aluminium. R. Setieman and P. 
Witurams (J. Soc. Chem. Ind., 1916, 35, 665—-672).—Experiments 
are described on the rate of dissolution of aluminium in nitric 
acid under varying conditions. It was found that the most 
important condition affecting the rate of dissolution is tempera- 
ture, an increase of 10° over a considerable temperature range 
being sufficient to increase the dissolution by 100%; the life of 
aluminium vessels used for storage or transport of nitric acid can 
therefore be greatly prolonged by keeping the temperature as low 
as possible. The concentration of the acid is also an important 
factor, the most active solvents being acids containing 20—40% 
by volume of nitric acid (D 1°42). On the other hand, acids 
containing 94°7% HNO, were extremely inactive, a rate of 
dissolution of only 0°015 mg. of aluminium per 100 sq. cm. per 
twenty-four hours being observed. The presence of chlorine up 
to 0°05% in the acid did not affect the rate of attack, but 0°04% 
of sulphuric acid raised the rate of dissolution from 36 to 62 mg. 
per 100 sq. cm. per twenty-four hours. The presence of lower 
oxides of nitrogen also accelerates dissolution. The amorphous 
metal is more readily attacked than the crystalline, but the 
presence of impurities in the metal is of less influence than has 
hitherto been assumed. Mixed nitric and sulphuric acids attack 
the metal much more readily than pure nitric acid, and statements 
to the contrary are erroneous. No local action or pitting was 
observed as the result of attack by nitric acid on aluminium sheet 
of high quality; the action was quite uniform. The influence of 
annealing aluminium on its resistance towards nitric acid is at 
present not clear. Exposure for a few hours at 100—125° seemed 
to increase its resistance, but by a longer exposure to the same 
temperature the metal lost its comparative immunity from attack. 
Also metal freshly annealed at 540° is more resistant than metal 
which has stood for ten days after annealing. The existence of 
a number of hydrates of aluminium nitrate is recorded (T., 1916, 


109, 612). 


Aluminium-Zine Alloys. O. Baver and O. Vocen (Chem. 
Zentr., 1916, i, 551—552; Mitt. K. Mat. Priifungsamt, 38, 
146—198).—After a critical discussion of the previous work on 
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these alloys, particularly that of Rosenhain and Archbutt (A., 
1911, ii, 895), further thermal and microscopic investigations in 
completion of the work of these authors is described. Additional 
experiments on aluminium foil and aluminium-zine alloys contain- 
ing 7—10% of zinc, and consisting of y-mixed crystals, were made. 
The presence of zinc in a sample is rapidly made evident by etch- 
ing with 5% sodium hydroxide, the surface of aluminium remain- 
ing white, whilst the mixed crystals become covered with a deep 
black, superficial layer, which is not removed by washing with 
water and cotton-wool (distinction from copper). Investigation of 
the action of water on these alloys in respect to annealing showed 
that the action alters according to the temperature. Aluminium 
foil annealed at 400° was most resistant, whilst the alloy contain- 
ing 873% zinc was least attacked when it has been annealed 
between 400° and 500°, and most attacked when annealed at 200°. 
Whilst zinc-free aluminium, either annealed or unannealed, 
developed no superficial roughnesses or spots under the influence 
of the atmosphere, the alloys became covered with white spots, 
which after removal left a distinctly rough surface. As a protec- 
tion against the action of water, two to four hours’ treatment at 
90—95° in a bath containing 2°5% K,CO,;, 2°5% NaHCO, and 
1% KHCrQ, in aqueous solution is recommended. The metal is 
covered thereby by an iridescent, deep grey film. G. F. M. 


Formation of Aluminium Nitride from Alumina, Carbon, 
and Nitrogen. II. W. Franken and J. Smrpermann (Zevisch. 
Elektrochem., 1916, 22, 107—109. Compare A., 1913, ii, 509).— 
A continuation of the previous work. The present paper deals 
with the influence of various sorts of carbon on the reaction. The 
following varieties of carbon have been used: acetylene carbon, 
powder petrol coke, graphite, and wood charcoal, both purified and 
unpurified. In the case of petrol coke and graphite, it is shown 
that the reaction takes place more slowly than with acetylene 
carbon. In the case of wood charcoal, it is shown that the un- 
purified material gave a much higher reaction velocity than 
acetylene carbon, whereas the material purified by heating in 
chlorine and extracting with water and hydrochloric acid gave a 
value of the same order as that of acetylene carbon. The in- 
creased velocity in the case of unpurified wood charcoal is 
attributed to the presence of alkali in this material, since it has 
previously been shown that alkali has a powerful accelerating 
influence on the rate of formation of aluminium nitride. In an 
addendum to the paper, Askenasy compares the efficiency of the 
nitride production from pure alumina and pure carbon with that 
from bauxite and coke. The results are much to the advantage 
of the impure materials. In the case of pure material about 11°5% 
of nitrogen is fixed, whilst in the latter the material contains about 
23°5% of nitrogen. J. F. S. 


Hydrates of Aluminium Nitrate. Ricnarp Seieman and 
Percy Wriitiams (J. Chem. Soc., T., 1916, 109, 612—617).— 
During the course of experiments on the action of nitric acid on 
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aluminium, three distinct hydrates of aluminium nitrate have been 
found to exist. Saturated solutions of the nitrate prepared by 
heating the metal with nitric acid (D 1°42) and filtering through 
glass-wool deposit the hydrate, Al,(NO ),,12H,O, sometimes in the 
form of single crystals weighing several grams if cooling is slow. 
In acid of the above strength this hydrate is unstable, and is 
readily transformed by inoculation into the stable hydrate, 
Al,(NOg),,18H,O. In acid of D 1°50 at 20° the hydrate contain- 
ing 12H,0O is alone stable. 

The hydrate with 12H,O is much more soluble in nitric acid 
(D 1°42) than that with 18H,0O. 

The third hydrate, which has been obtained in the form of very 
thin plates, is very unstable when separated from the mother 
liquor. It appears to contain 15H,O or 16H,O, and to be stable 
in acid of density between 1°42 and 1°50. E. H. R. 


The Devitrification of Crystal [Glass free from Lime]. 
Henry Le Cwaterier (Compt. rend., 1916, 162, 853—855).— 
Observations on the effect of lowering the temperature of the 
furnace on the physical structure of the glass being made. Two 
samples of glass were examined, namely: (1) normal crystal, used 
for making articles de luwe; (2) a variety called “quinquet,” used 
for making lamps; the base of the former consisting mainly of 
potash and of the latter of soda. The temperature of the furnaces, 
owing to fighting in the district, had to be lowered from 1350° to 
800° for twenty days, and then the fires had to be put out. On 
breaking the crucibles, devitrification was only noticeable in the 
second variety, felted masses of very thin, hexagonal plates being 
seen at the bottom of the crucible. The vitreous mass was trans- 
parent at the top, but held in suspension small, isolated plates and 
other more voluminous crystals, grouped together in such a way 
as to give more or less regular spherolites. These crystals consist 
of silica in the form of tridymite. W. G. 


Titration with Permanganate in Strongly Alkaline Solution. 
Bonustav Brauner (Zeitsch. anal. Chem., 1916, 55, 225—267). 
—Arsenious acid reduces permanganate in alkaline solution to 
Mn,O, if an electrolyte, such as potassium sulphate, is present in 
the solution to cause precipitation of the colloidal Mn(OH),; in 
the absence of an electrolyte, the hydroxide remains in colloidal 
solution and the reduction proceeds to MnO,. Thallous salts are 
completely oxidised to thallic salts by permanganate in alkaline 
solution ; cerous salts are oxidised to the CeO, state. Lead yields 
an oxide which contains rather more oxygen than corresponds 
with the compound PbO+PbO,. Selenious acid and tellurous 
acid are oxidised completely, as is also ferrous iron. In slightly 
alkaline solution, nickel yields an oxide of the formula Ni,O,,; 
in strongly alkaline solution, the oxidation proceeds approximately 
to the formation of Ni,O;. Cobalt yields an oxide containing some- 
what more oxygen than corresponds with Co,Os. W. P. S. 
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The Transformations of Pure Iron. Sir Roperr Haprietp 
(Trans. Faraday Soc., 1916, 11, 125—128).—An introduction to a 
general discussion. The explanation of the changes in the proper- 
ties of iron with temperature on the basis of allotropy has broken 
down, and the most promising line of investigation is now the 
study of the nature of the carbides contained in steels of different 
kinds. C. H. D. 


The Transformations of Pure Iron. A. E. Oxuey (Trans. 
Faraday Soc., 1916, 11, 129—134).—The Ag point in iron is not 
to be regarded as an allotropic change point. A true allotropic 
change, such as that of oxygen into ozone or of white into red 
phosphorus, is accompanied by a development or absorption of 
energy which is of a different order from that involved in the 
fusion of solid elements, whilst the thermal change in the recales- 
cence of iron is even smaller than the heat of fusion of a metal. 
The so-called allotropic changes of iron are rather to be regarded 
as changes in the grouping of the atoms in the crystal, and are 
closely associated with the variations in the magnetic properties. 
Thus, cooling through A, may be accompanied by closer grouping 
of the molecules in the direction of spontaneous magnetisation, 
there being no change in the crystalline symmetry. There is a 
thermal effect corresponding with the difference of the potential 
energies above and below the change point. C. H. D. 


The Allotropy of Iron. F. C. Tompson (Trans. Faraday Soc., 
1916, 11, 134—140).—The changes in the properties of iron with 
temperature indicate the existence of four allotropic modifications, 
a, B, y, and 8. The transformation points are at 768°, 900°, and 
1400° respectively, whilst a slight change may be detected by 
thermal and dilatometric measurements at 830°. The Ag, point 
is of the same nature as the other critical or transformation points. 
There is evidence from magnetic observations that the molecular 
weight of solid iron in its different modifications is different, B-iron 
being probably Fes, y-iron Fe,, and 5-iron Fe. These modifications 
must have different types of packing in the crystal, although 
having the same crystal system. The changes are of exactly the 
same kind as those which are recognised to be allotropic in zinc 
and sulphur. C. H. D. 


The Corrosion of Steel Alloys. Sir Roserrt Haprieip (Trans 
Faraday Soc., 1916, 11, 183—197).—The presence of nickel in 
steel does not greatly retard corrosion unless in large pro- 
portions. Of the alloys of iron and chromium prepared by the 
author in 1892, those containing about 11% of chromium and 1% 
of carbon are found to have remained bright and free from rust, 
although the resistance to dilute sulphuric acid is not high. The 
‘stainless steel’ used for cutlery is similar in composition, con- 
taining 10—12% of chromium, but only 0°3—0°4% of carbon. 

Curves are given showing the influence of varying proportions 
of silicon, chromium, nickel, and tungsten on the resistance of 
steel to attack by 20% sulphuric acid. C. H. D. 
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Physical and Mechanical Factors in Corrosion. Ceci. H. 
Descu (Trans. Faraday Soc., 1916, 11, 198—203. Compare A., 
1915, ii, 346)—The difference between the results of tests made 
by immersing metals and alloys in acids and determining the loss 
of weight, and actual experience of atmospheric or other forms of 
corrosion, is largely due to differences in the physical and 
mechanical properties of the corrosion product. A _ tough, 
adherent product acts as a protection against further action, whilst 
a loose, porous product allows the entrance of the electrolyte and 
frequently, as in the case of iron rust, accelerates corrosion by its 
electronegative character. The manner in which corrosion begins 
is determined by the chemical or mechanical heterogeneity of the 
metal. Comparative experiments on corrosion should always 


include a microscopical study of the process, especially in its initial 
stages. C. H. D. 


The Relative Corrodibilities of Iron and Steel. J. Newron 
Frienp (Trans. Faraday Soc., 1916, 11, 204—211).—TIron 
immersed in tap-water yields a rust consisting almost entirely of 
ferric oxide, and there is no pitting, but if made alternately wet 
and dry, pitting takes place, and both ferric and ferrous oxides 
are found in the rust. If only partly immersed, severe local 
corrosion takes place, with the formation of much ferrous oxide. 
Concentrated solutions of alkali nitrates yield a bright green rust. 
Slightly alkaline solutions of mineral salts produce pitting, even 
when the iron is in the form of Kahlbaum’s electrolytic foil. 

The relative resistance of different varieties of iron and steel 
towards different corroding media varies so widely that no general 
statement can be made as to the resisting power unless the con- 
ditions to which the metal is to be exposed are specified. Con- 
sequently, in the present state of knowledge the final appeal must 
be made to experiments on a large scale under working conditions. 
It cannot be said that either wrought iron or steel has an absolute 


advantage over the other material in regard to resistance to 
corrosion, C. H. D. 


The Influence of Composition on the Corrosion of Steel. 
Leste Arrcnison (7'rans. Faraday Soc., 1916, 11, 212—234).— 
The loss of weight of annealed carbon steels in 3% sodium chloride 
solution passes through a minimum at 0°45% C, and then rises to 
a maximum at 0°9%. In 10% sulphuric acid the result is similar, 
whilst 1% sulphuric acid shows the maximum, but not the mini- 
mum. In the tungsten series there is a maximum corrosion at 
21% W. This is the composition at which the excess carbide 
reaches a maximum. Vanadium steels are readily corrodible, a 
maximum occurring at from 6 to 10% V, according to the solvent. 
Chromium diminishes the amount of corrosion, which becomes zero 
in sodium chloride or dilute acid at 19% Cr, although steel! of this 
composition is attacked to a remarkable extent by the stronger acid. 
Addition of cobalt steadily diminishes the liability to corrosion. 
Copper increases the corrosion in sodium chloride or 1% sulphuric 
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acid, but quantities of 1% or more diminish the corrosion in 10% 
sulphuric acid, owing to the formation of a protective layer of 
copper after the initial stage. 

The results are less regular when the steels are immersed in 
tap-water in the dark, but are more similar to those obtained in 
1% sulphuric acid than either of the other series. The presence of 
copper accelerates the corrosion. 

Homogeneous structure is not in itself a safeguard against 
corrosion, and it appears that the determining factor is the com- 
position of the solid solution. Carbides are usually unattacked, 
and accelerate corrosion by acting as cathodes. C. H. D. 


The Corrosion of Iron and Steel. 8. Wuyre (Trans. Faraday 
Soc., 1916, 11, 235—-236).—In a case of rapid corrosion of a mild 
steel water-pipe embedded in earth, it was found that the steel had 
been overheated, and had a coarse, angular arrangement of the 
ferrite. Laboratory tests show that such an overheated steel is 
corroded 20% more rapidly than the same steel in the normalised 
condition. When an applied electromotive force is employed, the 
ferrite is first attacked, and the action then extends to the pearlite 
(compare Desch and Whyte, A., 1914, ii, 660). C. H. D. 


The Position of Martensite in the Iron—Carbon Diagram. 
Wirtotp Broniewski (Compt. rend., 1916, 162, 917—919).—The 
stability of any substance at a given temperature being dependent 
on its free energy, an attempt has been made to determine the 
position of martensite in the iron-carbon system by determining 
its #.M.F. of solution. A normal solution of ferrous sulphate 
was used as the electrolyte, and the #.M.F. given respectively by 
annealed and quenched steels containing from 0°07 to 1°12% of 
carbon were compared, first against an anode of graphitised 
carbon, secondly against a cathode of very mild steel. 

It was found that the #.M.F. obtained with martensite was 
lower than that given by the active element in annealed steel, 
namely, ferrite, indicating that the solution of carbon in ferrite 
to form martensite diminishes the free energy. The definition of 
martensite given by Le Chatelier, as a solution of carbon in a-iron, 
is confirmed. It probably becomes stable towards the tempera- 
ture of liquid air, and its formation by quenching is in accordance 
with the Bancroft-Ostwald law that the form which first appears 
is not the most stable, which would be austenite, but the one 
closest to this. In the diagram the martensite area appears as a 
very narrow band on the left-hand side, extending rapidly at very 
low temperatures with increasing carbon content. E. H. R 


Dissociation of Ferric Oxide in Air. J. C. Hosrerrer and 
R. B. Sosman (J. Amer. Chem. Soc., 1916, 38, 1188—1198).—In 
an earlier paper (this vol., ii, 331) it was shown that ferric oxide, 
Fe,O3, dissociates to form a continuous series of solid solutions 
from Fe,O, to very near Fe,O,, and that the curve obtained by 
plotting the dissociation pressures against the composition at a 
given temperature rises rapidly as the composition approaches 
pure Fe,Ox. 
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Further experiments have now been carried out which show 
that there is a measurable dissociation of ferric oxide in air at 
all temperatures between 1100° and 1300°, and that the amount 
of dissociation increases with the temperature. This was demon- 
strated by determining the differences in the weight of ferric 
oxide when ignited in air and in oxygen; it was found that as the 
temperature was increased the difference in weight was also 
increased. 

It was observed that platinum lost weight when heated in con- 
tact with ferric oxide at 1100—-1200°, whilst alundum was not 
affected appreciably at these temperatures; an alundum boat was 
therefore used in the experiments. E. G. 


Chrome Yellow. I. The System PbSO,+ K,CrO, = PbCrO, + 
K,SO,. Jarostav Miipaver and Kamit Koun (Zeitsch. physikal. 
Chem., 1916, 91, 410—430).—With the object of explaining the 
formation and nature of the variously tinted forms of chrome- 
yellow prepared on the large scale, the authors have investigated 
the reaction PbSO,+K,CrO, — PbCrO,+K,SO, from the point 
of view of the phase rule and of chemical equilibrium. It is 
shown that the reaction proceeds practically completely in the 
direction from left to right, and at such a rate that it can be 
readily followed. The velocity in the opposite direction is very 
small, and can only be detected by the great sensitiveness of the 
reaction, CrO,” +8H°+6I/=Cr°**+4H,0+31,. From determina- 
tions of the stability, it is shown that the solid phase PbSO, can- 
not exist in the presence of K,CrO,, K,SO,, and PbCrO,, and, 
further, the existence of double salts is unlikely. The determina- 
tion of the mass-action curve was rendered very difficult owing to 
the very small equilibrium constant and the strong adsorption. 
Adsorption is very marked at lower temperatures and high con- 
centration, and is doubtless of importance in the manufacture of 
particular shades of chrome-yellow. The equilibrium constant is 
so small that it follows that the region of existence of lead sulphate 
practically vanishes from the isothermal diagram. The velocity 
of the reaction increases with increasing temperature, but here 
also the adsorption causes the velocity coefficients to appear as 
functions of the adsorption. It follows as a general result that 
the manufacture of chrome yellow can be carried out from lead 
sulphate, and that various shades can be obtained hy varying the 
conditions, temperature, concentration, and time. It also follows 
that in the manufacture an excess of lead acetate should be used, 
for this will secure the absence of potassium chromate in the pro- 
duct. This point is essential, since such chromate would rapidly 
convert the lead sulphate which is necessary for the particular 
shade into lead chromate, and so the shade would be changed. 
The theory which explains the stability of chrome-yellow by the 
existence of a lead sulphochromate is unlikely, since the present 
experiments make the existence of these double salts extremely 
doubtful. J. F. 8. 
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Double Refraction of Vanadium Pentoxide Sol. UH. 
Freunpiicnw (Zeitsch. Elektrochem., 1916, 22, 27—33).—It is 
shown that a solution of vanadium pentoxide sol when stirred 
exhibits yellow, shining streaks, as though it contained fine 
crystals floating in it. If a similar solution is examined by trans- 
mitted light, it is seen to be quite clear, and dark streaks are 
observed. These facts are due to double refraction, which is set 
up when the sol is stirred. It is shown that when examined under 
crossed nicols the sol exhibits all the properties of a doubly refract- 
ing substance. In addition to stirring, the same phenomena can 
be brought about by placing the sol in a magnetic or an electric 
field. When examined ultramicroscopically, the sol is seen to 
contain particles elongated along one axis, and it is to these 
particles and their arrangement that the double refraction is 
attributed. The connexion between the present case and the 
Majorana phenomenon and that of liquid crystals is discussed. 


J. F. 8. 


The Presence of Nickel in Native Platinum. S. PiNa pe 
Ruspies (Arch. Sci. phys. nat., 1916, [iv], 41, 475—478). 
—The author has submitted a large number of samples of native 
platinum from different deposits to spectrochemical examination, 
and finds that in every case nickel is present in weighable quantity. 
Platinum ores rich in iron give the most intense nickel spectrum, 
but so far no direct relationship has been found between the iron 


and nickel contents. W. G. 


Volatilisation of Platinum. G. K. Burcess and R. G. Watrey- 
BERG (J. Ind. Eng. Chem., 1916, 8, 487—490; J. Washington 
Acad. Sci., 1916, 6, 365—366. Compare A., 1915, ii, 586).— 
Platinum ware in the form of crucibles, of whatever degree of 
purity, behaves, as regards loss or gain of weight when heated in 
air, in a manner characteristic only of the temperature of heat- 
ing. Each impurity (such as iridium, rhodium, or iron) exerts 
an independent effect on the volatilisation, but the loss is not 
appreciable below 900°. There may even be a slight gain in 
weight when impure platinum is heated below 900°, owing to the 
iron diffusing to the surface and oxidising. At higher tempera- 
tures, iron and rhodium decrease the volatilisation, whilst iridium 
increases it, the loss in weight increasing with the iridium con- 
tent and the temperature. In an oxidising atmosphere at about 
1000°, platinum, in the presence of (but not in contact with) 
silica, apparently takes up small quantities of this substance. The 
loss in weight due to the solution of substances in hydrochloric 
acid, after heating, is variable, depending on the crucible; this 
loss is relatively greater at low than at high temperatures. The 
losses caused by heating, acid treatment, and iron diffusion con 
tinue after the first treatment, although, of course, the concen- 
tration of iron must diminish. There appears to be no platinum 
made which does not contain some iron. W. P. 8. 
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Ruthenium Dicarbonyl. Rosertr Monp (Rep. Brit. Assoc., 1915 
393).—Ruthenium dicarbonyl has been obtained by heating 
finely powdered ruthenium in carbon monoxide at 300° under a 
pressure of 400 atmospheres. It is extracted from the residue by 
solution in alcohol. Unlike other carbonyls, it is not volatile. 

C. H. D. 


Mineralogical Chemistry. 


Composition of Apatites. Frrruccio ZamBonini (Compt. rend., 
1916, 162, 919—921)—By fusing tricalcium phosphate with 
calcium chloride, crystals of an apatite are obtained having the 
composition 3Ca,(PO,).,CaCl,, but by using sodium chloride instead 
of calcium chloride, the author has obtained well-formed crystals, 
very small and transparent, corresponding with the formula 
4°34Ca,(PO,),,CaCl,. These contain some sodium, but the,interest- 
ing point about them is their low chlorine content. The generally 
accepted formula for the apatite group is 

3Ca,(PO,),.,Ca[O,(OH),,Cl,,F,,COg], 
but it is now evident that the characteristic double salt can form 
solid solutions with at least one of its constituents. Numerous 
instances of natural apatites containing more than 3 molecules of 
tricalcium phosphate are adduced, and frequently these contain 
an inexplicable excess of CaO which cannot be attributed to 
analytical error. E. H. R. 


Xanthophyllite in Crystalline Limestone. Arrnur 8S. EaKLE 
(J. Washington Acad. Sci., 1916, 6, 332—335).—This mineral, and 
its green variety waluewite, has previously been found only in the 
Slatoust district, Urals, where it occurs in schistose rocks. It is 
now recorded in crystalline limestone from Crestmore, near River- 
side, in California, where it occurs with monticellite and wilkeite 
(A., 1914, ii, 283) embedded in sky-blue, coarsely crystalline calcite. 
The waluewite forms six-sided plates of a deep grass-green colour. 
The optic axial plane is parallel with the ortho-pinacoid (100), 
axial angle (Na)=12—18°, negative, B=y=1°660; analysis I. 
The monticellite is pale brown with a somewhat greasy lustre; it 
occurs as small masses and grains scattered through the calcite, 
but occasionally as wide bands of massive material; analysis IT. 


SiO,. Al,O,. Fe,0;. FeO. CaO. MgO. Ign. Total. Sp. gr. 
I. 16-74 42-70 2-85 0-41 13-09 20-03 4-49 100-31 3-081 
II. 3602 — — 2-82 3436 24.74 1:25 99:19 — 
These minerals are the product of hydrothermal metamorphism 
of the limestone. The composition of the waluewite can be ex- 
pressed as a mixture of monticellite + olivine + spinel + diaspore in 
the proportions 6:1:5:6. L. J. 8. 
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Cyclopite of Santa Maria la Scala (near Acireale). 8. Di 
Franco (Atti R. Accad. Lincei, 1916, [v], 25, i, 693—697).—The 
cyclopite of Santa Maria la Scala occurs in shining plates as much 
as 2 mm. in length along the greater diagonal, mostly almost white 
and transparent, but sometimes coloured yellow or red by oxides 
of iron, a:b:c=0°63473:1:0°55007, D 2°721, the high specific 
gravity being due to inclusions, especially of magnetite; simple 


crystals are rare. The composition is: 
Loss at 


SiO, Al,O,. Fe,0,. FeO. CaO. MgO. Na,O. K,O. red heat. Total. 
43-10 30-12 1-80 0-95 19-50 0-52 2-18 1-25 0-92 100-34 


The fact that crystals of aragonite are found implanted on the 
faces of the lamelle of cyclopite indicates the latter to be older 


than the former. T. H. P. 


Gas Content of the Taunus Rocks and its Relationship to 
the Gases of the Wiesbaden Thermal Springs. F. Hewnricn 
(Zeitsch. Elektrochem., 1916, 22, 64—69).—An account is given 
of previous work done in connexion with the composition of the 
dissolved solids and gases of the Wiesbaden hot springs, together 
with tfeories propounded to account for these springs. The 
present paper deals with the analysis of the gases obtained from 
the various strata of the Taunus range and the connexion between 
the composition of these gases and those collected from the springs. 
The material was obtained from borings, and was intimately mixed 
with sodium pyrosulphate and heated. The gases evolved were 
collected and analysed. Fifteen grams of material yielded the 
following volumes of gas: mica, 5°6—8'2; shale, 10°0; violet slate, 
10°4; black slate, 6°5; green slate, 4°7; quartzite, 3°4; quartz, 2°5, 
and basalt, 2°7. The gases from the rocks contained nitrogen, 
oxygen, carbon dioxide, argon, helium, and hydrocarbons. The 
amount of inactive gases is in such a proportion that it cannot 
possibly be derived from the air. The ratio of the various con- 
stituents points to the view that whilst a considerable quantity of 
the gases evolved in the springs comes from the Taunus rocks, a 
great deal of the nitrogen and argon must be derived from the 
rocks which are still deeper in the earth. J. F. S. 


Analytical Chemistry. 


Use of Titanium Trichloride in Volumetric Analysis. A. 
MonniEr (Ann. Chim. anal., 1916, 21, 109—113).—Ferric chloride 
in hot hydrochloric acid solution may be titrated with titanium 
trichloride solution if a few drops of dilute methylene-blue solu- 
tion are added to serve as the indicator. Chromates may be 
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titrated similarly. In the case of cupric salts, safranine or 
induline must be used as the indicator, since methylene-blue is 
reduced by the titanium trichloride before the cupric salt is 
attacked. Titanium trichloride solution is also useful for the 
estimation of titanium in ores; the sample is fused with potassium 
hydrogen sulphate or sodium peroxide, the mass then dissolved in 
hydrochloric acid, the solution reduced with powdered zinc, 
filtered, and the filtrate treated with an excess of standard ferric 
chloride solution, the excess of the latter being then titrated as 
described with titanium trichloride solution. Copper and iron in 
the same solution may be estimated by first titrating a portion of 
the solution with methylene-blue as the indicator; another portion 
is then titrated in the presence of safranine or induline. The 
first titration gives the quantity of iron, the second that of the 
iron plus copper. All the titrations must be made in an atmo- 
sphere of carbon dioxide. The small amount of titanium tri- 
chloride required to reduce the indicators is estimated separately, 
and its quantity deducted from the total volume used for the 
titrations. W. P. S. 


Causes of Error Affecting the Determinations of Atomic 
Weights. IV. Micro-analytical Method for the Study of 
Gases ; Application to the Analysis of Traces of Air. Pu. A. 
Guys and F. E. E. Germann (J. Chim. phys., 1916, 14, 195—203). 
—A form of apparatus is described which the authors have 
employed with success in the analysis of small quantities of gases. 


It resembles in type the Orsat apparatus, but is designed for the 
examination of quantities of gas of the order of 0°'l c.c. The gas 
is submitted to the action of yellow phosphorus or iron wire heated 
to incandescence, and of solid potassium hydroxide, and the resi- 
due, after sparking between platinum electrodes, is subjected to 
the action of the discharge between aluminium electrodes, the dis- 
charge tube being protected from mercury vapour by the inter- 
position of a small tube containing gold leaf. The manipulation 
and analysis of these small quantities of gases is rendered possible 
by operating on the gas at a pressure of about 1/100 of an atmo- 
sphere. H. M. D. 


Destruction of the Organic Matter in Urine by Hydrogen 
Peroxide and the Estimation of Neutral Sulphur. E. Satkowsk1 
(Zeitsch. physiol. Chem., 1915, 96, 323—334).—The organic matter 
in the urine is destroyed when 500 c.c. of the urine, with the addi- 
tion of 2 c.c. of hydrochloric acid and 200 c.c. of 3% hydrogen 
peroxide, are evaporated as completely as possible, first over the 
naked flame and then on the water-bath. On adding water to the 
gummy residue, traces of hydrogen peroxide are found to be still 
present, which may interfere with the subsequent estimation of 
certain substances, such as mercury. 

By this process the neutral sulphur is oxidised partly to sulphate 
and partly to sulphite. It is therefore useless for the estimation 


of sulphur compounds in urine. . H. W. B. 
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Rapid Method for the Estimation of Sulphates in Wine. 
J. Pritzker (Chem. Zeit., 1916, 40, 499—501).—The quantity of 
sulphate present in a wine may be estimated approximately by 
measuring the volume of the barium sulphate precipitate formed 
when the wine is treated with barium chloride and submitted to 
centrifugal action. Four c.c. of the wine are placed in a tube the 
lower end of which is narrowed and graduated, 4 c.c. of water and 
1 ec. of 10% barium chloride solution containing hydrochloric 
acid are added, and the mixture is submitted to centrifugal action 
for three minutes. The narrow portion of the tube is so graduated 
that the volume of the precipitate indicates directly the sulphate 
as grams of potassium sulphate per litre of wine. More trust- 
worthy results may be obtained by treating a definite volume of 
the wine with a quantity of standardised barium chloride solution 
insufficient to precipitate the whole of the sulphate, submitting 
the mixture to centrifugal action, and then adding a further 
quantity of 0°1 c.c. of the barium chloride solution. If a turbidity 
is produced, the mixture is again submitted to centrifugal action, 
and so on, until the whole of the sulphate has been precipitated ; 
the total quantity of barium chloride solution added is a measure 
of the sulphate present. w. F. & 


Estimation of Phosphorus in Plant Materials. <A. W. 
Curistie (J. Ind. Eng. Chem., 1916, 8, 511).—Ignition with 
magnesium oxide is shown to be a trustworthy method of oxidising 


plant materials for the estimation of the total phosphorus content. 
WwW. 6. 


Estimation of the Citric Acid-soluble Phosphoric Acid in 
Thomas Slag by the Lorenz Method. O. Lemmermann (Chem. 
Zentr., 1916, i, 721; from Landw. Jahrbuch, 1916, 49, 159—160). 
—Remarks on the work of Dubbers and Celichewski (A., 1915, ii, 
576). G. F. M. 


New Form of Arsenic Apparatus. Jonun Cuaries H1spert 
(J. Soc. Chem. Ind., 1916, 35, 672—673).—A slightly modified 
form of apparatus for carrying out the quantitative Gutzeit test 
for arsenic consists of a generating bottle fitted with the usual 
tap funnel and with a 5 mm. upright tube, over the orifice of 
which a strip of mercuric chloride paper is held by means of a 
spring clip, and a celluloid or vulcanite plate perforated by a 
5 mm. hole concentric with the bore of the tube and somewhat 
countersunk on the underside to ensure a gas-tight seal. The 
strip of paper has the advantage over the disk originally described 
in that in the event of a larger amount of arsenic than was antici- 
pated being present, a series of stains can be obtained by shifting 
the strip along, and the total arsenic estimated by summation. 
The apparatus is conveniently set up in battery form, the requi- 
site temperature being maintained either by electrical or steam 
heating. G. F. M. 
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Industrial Arsenical Poisoning. Detection of Arsenic in 
Hair, etc. G. Memttire (J. Pharm. Chim., 1916, [vii], 14, 5—8).— 
The hair (including that of the head and beard) of persons work- 
ing in an arsenical atmosphere becomes impregnated, to a certain 
extent, with arsenic, and the detection of the latter in the hair 
affords a more certain means of safeguarding the health of the 
workers than does the detection of the element in the urine, fzces, 
etc. A portion of 2 grams of the hair should be treated with 
sulphuric and nitric acids to destroy the organic matter, the solu- 
tion diluted with water, boiled to remove nitrous vapours, and 
then tested in a Marsh apparatus. W. P. 8. 


New Method for Testing the Adsorptive Power of Animal 
Charcoal and other Adsorption Agents. M. GuccEennemm (Chem. 
Zentr., 1916, i, 595—596; from Therap. Monatsheft., 1915, 29, 
reprint, 4 pp.).—Guinea-pig intestines, isolated by the method of 
Magnus, can be used for testing the adsorptive power of animal 
charcoal, tale, etc. The presence of certain intestinal poisons, such 
as B-amino-4-ethylglyoxaline, can be conveniently demonstrated by 
the previously described method (this vol., i, 300). If the adsorp- 
tion preparation is shaken with a solution of such a substance, it 
undergoes inactivation, and the quantity which is necessary to 
cause complete removal of the poison is inversely proportional to 
the adsorptive power of the preparation. 


Method for Comparing the Decolorising Efficiency of 
Charcoals. Lronarp WICKENDEN and Jonn W. Hasster (J. Ind. 
Eng. Chem., 1916, 8, 518—519).—Five grams of the charcoal are 
mixed with 100 c.c. of a 0°025% solution of aniline-red (Soudan 
III) in petroleum (kerosene) or a 0°1% solution of Oil Red RN 
in the same solvent; the mixture is then heated in a steam-bath 
for ten minutes with frequent stirring, filtered, and the colour of 
the filtrate compared with standards prepared by treating similar 
quantities of colour solution with varying amounts of a charcoal 
of average quality. A simple form of colorimeter for observing the 
colours is described. W. P.G. 


A New Method for Estimating Carbon Monoxide in the 
Blood. K. L. Gav-AnprEsEN (Biochem. Zeitsch., 1916, 74, 357—370). 
—The total oxygen and carbon monoxide are driven from the laked 
blood by potassium ferricyanide. The mixed gases are then heated 
by a platinum wire, and the carbon monoxide is converted into 
the dioxide, which is absorbed by sodium hydroxide. The diminu- 
tion of the volume is a measure of the amount of carbon monoxide. 
Barcroft’s blood-analysis apparatus is employed for the estimation, 
but is so modified as to allow for the combustion of the carbon 
dioxide. For this purpose, electrically heated platinum wires are 
introduced through lead tubes into the blood-holders (the modified 
form of which is figured). The blood is laked with sodium 
hydroxide (0°05%), and the carbon dioxide formed by the com- 
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bustion is absorbed by 5% sodium hydroxide solution, of which a 
few drops are put on filter-paper attached to the stoppers. 
8. B. S. 


Water Analysis. Il]. L. W. Winker (Zeiisch. angew. Chem., 
1916, 29, i, 218—220. Compare this vol., ii, 194).—For the 
estimation of alkalinity, Wartha’s method is recommended (titra- 
tion of the boiling water with W/10-hydrochloric acid, using 
alizarin as the indicator), but iron salts, if present, must be re- 
moved previously; this method is also useful in detecting and 
estimating dissolved glass constituents in distilled water. If 
methyl-orange is used as the indicator, the water need not be 
boiled during the titration, but the end-point is not as sharp as 
with alizarin. A method is given for preparing standard calcium 
chloride solution from Iceland spar for use in standardising 
potassium oleate solutions employed in hardness estimations. A 
stable sodium sulphide solution for detecting the presence of heavy 
metals in waters may be prepared by dissolving 5 grams of crystal- 
lised sodium sulphide in 25 c.c. of water, adding 25 c.c. of glycerol, 
and filtering the mixture after twenty-four hours. The presence 
of methane in the gases separated from a water may be detected 
by treating the residue of gas, after the removal of the oxygen, 
with isobutyl alcohol previously saturated with air; if the residue 
of gas consists solely of nitrogen its volume does not decrease, 
whilst methane, if present, is absorbed. Details of manipulation 
in the estimation of dissolved oxygen are given, and a special form 


of tapped pipette is described. W. 2. &. 


A Colorimetric Method used by the Romans for Charac- 
terising Soft Waters. Micner, Srepuanipes (Compt. rend., 1916, 
162, 962).—A claim for priority over Trillat (compare this vol., 
ii, 269). W. G. 


A Method for the Estimation of very Small Amounts cf 
Potassium. H. J. Hamsurcer (Biochem. Zeitsch., 1916, 74, 
414—-415).—The author calls attention to an error in the calibra- 
tion of the capillary tubes used and described in his paper (this 
vol., ii, 50) on the estimation of potassium. With a correctly 
graduated instrument, each division=0°0004 c.c. and corresponds 
with 0°000074059 gram of potassium. 8. B. 8. 


Estimation of Potassium in Presence of other Substances. 
Avex. H. Bennett (Analyst, 1916, 41, 165—168).—Thin and 
Cumming (T., 1915, 107, 361; A., 1915, ii, 281) have pointed out 
the possible sources of error and interference in the perchlorate 
method for the estimation of potassium, whilst Mitscherlich and 
Fischer (A., 1912, ii, 996) have shown that the composition of the 
precipitate obtained in the potassium sodium cobalt nitrite 
method is not constant. For the estimation of potassium in the 
presence of relatively large amounts of sodium and magnesium 
salts, the author recommends a combination of the two methods 
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mentioned ; the precipitate obtained in the cobalt nitrite method 
is dissolved in hydrochloric acid, and the potassium in this solu- 
tion then estimated by the perchlorate method. The cobalt 
reagent employed is prepared by dissolving 50 grams of cobalt 
nitrate and 300 grams of sodium nitrite in water, adding 25 c.c. 
of glacial acetic acid, diluting the solution to 1 litre, and filter- 
ing it after twenty-four hours. Thirty c.c. of the reagent are 
added to every 50 c.c. of the potassium salt solution; after two 
hours the precipitate is collected, washed with water containing a 
small quantity of the reagent, then dissolved in hot dilute hydro- 
chloric acid, the solution filtered, and the filtrate and washings 
evaporated to dryness in a porcelain basin. The residue is dis- 
solved in water, perchloric acid is added, the mixture evaporated, 
the residue, when cold, treated with 25 c.c. of 98% alcohol, and 
the insoluble portion collected on a filter, washed with alcohol con- 
taining 2% of perchloric acid, and saturated with potassium per- 
chlorate, dried at 100°, and weighed. If the potassium salt solu- 
tion under examination contains iron and aluminium phosphates, 
sodium citrate must be added to keep the phosphates in solution 
when the cobalt reagent is added. Ammonium salts must not be 
present. W. P.S. 


Rapid Method for Estimating Calcium Oxide in Peat Soils. 
Ross AIkEN GorTNER (Soil Sci., 1916, 1, 505—508).—The peat 
(5 grams) is ignited in a quartz dish, the ash digested with aqua 
regia, evaporated to dryness, extracted with dilute acid, filtered, 
and made up to 500 c.c. Of this solution, 100 c.c. are treated with 
ammonia to precipitate the iron and aluminium, boiled, and pre- 
cipitated with 18 c.c. of a saturated solution of ammonium oxalate. 
After boiling for two minutes, the solution is left for at least 
three hours, filtered, and the precipitate washed. The precipitate 
is transferred to a beaker, the filter being washed with hot 
sulphuric acid, and after adding 10 c.c. of strong sulphuric acid 
the solution is heated nearly to boiling and titrated with perman- 
ganate (1 c.c.=0°001 gram CaO). 

The method is not suitable for mineral soils. N. H. J. M. 


Separation of the usual Metals the Sulphides of which are 
Insoluble in Dilute Acids. J. Ciarens (Bull. Soc. chim., 1916, 
[iv], 19, 154—158).—The method is one of fractional precipitation 
with hydrogen sulphide from solutions of varying acidity. The 
solution is first neutralised, and then half its volume of concen- 
trated hydrochloric acid is added and hydrogen sulphide is passed 
through the cold liquid. This precipitates copper, mercury, 
arsenic, and antimony. The filtrate is warmed and hydrogen 
sulphide again passed through it, any precipitate of arsenic 
sulphide or sulphur being filtered off. The filtrate is diluted with 
an equal volume of water, and a precipitate, on the further passage 
of hydrogen sulphide, indicates tin or bismuth or both. The 
filtrate from this precipitate is boiled for two or three minutes, 
neutralised with ammonia, acidified with a few drops of hydro- 
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chloric acid, and hydrogen sulphide passed through the cold solu- 
tion. Any cadmium or lead present is precipitated at this stage. 
The three precipitates obtained in this way are subjected to further 
qualitative analysis by the usual methods. W. G. 


Estimation of Lead as Lead Sulphite. H. Petter (Ann. Chim. 
anal., 1916, 21, 114—116).—The lead solution is neutralised with 
sodium hydroxide, then rendered slightly acid with acetic acid 
and saturated with sulphur dioxide; the precipitated lead sulphite 
is collected on a weighed filter, washed, dried, and weighed. The 
weight of the precipitate is multiplied by 0°721 to obtain the 
equivalent quantity of lead. As lead sulphite is less soluble than 
lead carbonate, particularly in the presence of sugars, the method 
is especially useful for the estimation of lead in sugar solutions 
which have been clarified with lead acetate. Precipitation of lead 
as lead sulphite may also be employed for the separation of lead 


from other metals which are precipitated by hydrogen sulphide. 
W. P.S. 


Estimation of Small Quantities of Mercury in [Solutions of] 
Great Dilution. W. Bérrcer and Ricnarp Heinze (Zeitsch, 
tlektrochem., 1916, 22, 69—71).—The present paper deals with 
the estimation of the total concentration of mercury in a satu- 
rated solution of calomel, the total concentration being required 
in order that the degree of ionisation and hydrolysis might be 
calculated from the conductivity values previously published (A., 
1903, ii, 241). Two methods of estimating mercury in such cases 
are described ; both methods depend on the formation of mercury 
diphenylearbazide. In the first method, diphenylearbazide is 
added to a measured volume of the solution, when a bluish-violet 
coloration is produced ; on adding light petroleum and aluminium 
sulphate to the coloured solution, the mercury diphenylearbazide 
is thrown out as a flocculent precipitate which collects on the 
boundary of the two liquids. The precipitate is collected on an 
asbestos filter, and, after washing, dissolved in nitric acid. The 
nitric acid solution is collected in a small, hard glass tube, sealed, 
and heated strongly to destroy the organic substances. The solu- 
tion is then electrolysed, using a weighed gold wire as cathode. 
After suitable washing and drying, the wire is weighed on a micro- 
balance. It is shown that, using 0°2 mg. of a mercury salt, this 
analysis can be effected with an accuracy of 5%; the addition of a 
little sodium carbonate to the diphenylearbazide increases the 
accuracy, making it possible to obtain results which are accurate 
to 1%. In the second method resort is had to a spectrophotometric 
investigation of the bluecoloured solution of mercury diphenyl- 
carbazide. The method consisted in determining the light absorp- 
tion of a solution of mercury diphenylcarbazide by means of a 
Martens-Griinbaum spectrophotometer, and from a_ previously 
obtained concentration absorption curve reading off the concentra- 
tion. An accuracy of 1% is obtained with solutions containing 
0-01—1°0 mg. per litre. A saturated solution of calomel at 18° 
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contains 1°56 mg. of calomel per litre. The hydrogen-ion concen- 
tration is estimated by the indicator method to be 2°5 x 10-® gram- 
ion per litre, and the saturated solution at 25° had a specific con- 
ductivity of 2°33 x 10-® reciprocal ohms. J. F. 8. 


Colorimetric Method for the Detection of Manganese in 
Pigments, Varnishes, etc. J. F. Sacner (Chem. Zenir., 1916, 
i, 48388—439; from Farbenzeit., 1915, 20, 1309)—The reaction 
between manganese hydroxide and oxalic acid described previously 
by the author (A., 1915, ii, 495) may be used for the detection of 
manganese in pigments, paints, varnishes, etc. A small quantity 
of the substance is incinerated, the ash dissolved in water, and the 
solution filtered; the filtrate is rendered very slightly alkaline, 
heated gently, then cooled, and 3% oxalic acid is added drop by 
drop. A red coloration is obtained when just sufficient of the 
oxalic acid has been added to dissolve the manganese hydroxide. 
The test will detect as little as 0°05 mg. of manganese in 0°1 gram 
of substance. W. P. &. 


Estimation of Tin in Tin Ashes. N. Wetwarr (Chem. Zeit., 
1916, 40, 458—459).—An accurate estimation of tin in tin or 
white metal ashes, tin mud, tin ores, etc., is obtained by the follow- 
ing method. Three to ten grams of the sample are boiled with 
30—100 c.c. of nitric acid (D 1:2), and when the evolution of 
nitrous fumes has ceased, three to four times the volume of boil- 
ing water are added, and the liquid is filtered. After washing 
with dilute nitric acid and water, filter and precipitate are ignited 
separately, weighed, and 0°3—0°35 gram of the crude stannic acid 
thus obtained assayed by fusing with a mixture of sodium hydr- 
oxide and sulphur (2:1) in a porcelain crucible, dissolving the 
fused mass in boiling hydrochloric acid (1:1), and when all the 
hydrogen sulphide has been expelled, reducing the solution in an 
atmosphere of carbon dioxide by means of pure antimony (2—2°5 
grams), after the addition of 25 c.c. of concentrated hydrochloric 
acid. After cooling, the resulting solution of stannous chloride 
is titrated by means of N/10-iodine which has previously been 
empirically standardised against pure tin by dissolving it in con- 
centrated sulphuric acid, diluting the solution with water, adding 
hydrochloric acid, and reducing as above with antimony and 
titrating with the iodine solution. The presence of other metals, 
such as lead, copper, or zinc, has no effect on the accuracy of the 
results, and the examples given show that with different workers 
they are trustworthy to within about 0°1%. G. F. M. 


Volumetric Estimation of Tin by Potassium Iodate. GrorGE 
8. Jamieson (J. Ind. Eng. Chem., 1916, 8, 500—502).—The method 
is based on the titration of precipitated tin or stannous chloride 
by potassium iodate solution. In the case of stannous chloride 
solution, the latter is placed in a stoppered bottle, concentrated 
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hydrochloric acid is added in quantity sufficient to make the actual 
HCl content at least 10%, a small quantity of chloroform is intro- 
duced, and standardised potassium iodate solution is added rapidly 
until the iodine colour has reached a maximum. The bottle is 
then stoppered, its contents shaken, and the titration continued 
until the violet coloration of the chloroform disappears. Stannic 
chloride solutions may be reduced by zine and hydrochloric acid, 
and the metallic tin titrated as soon as the excess of zinc has 
dissolved. Sufficient potassium iodate must be added in the first 
instance to ensure the presence of free iodine or iodine mono- 
chloride in the solution, otherwise stannous chloride and hydrogen 
may be formed and cause an error. The stannic chloride may 
also be reduced by means of strips of nickel, the reduced solution 
being filtered through sand and cotton wool before titration. The 
method may be applied to the estimation of tin in alloys. Solder 
or type metal is dissolved in sulphuric acid, the solution boiled 
to expel sulphur dioxide, cooled, treated with hydrochloric acid, 
and the tin reduced and titrated as described. In the case of 
bronze, the tin is first separated as metastannic acid; this is dis- 
solved in concentrated sulphuric acid, hydrochloric acid is added, 
and the estimation proceeded with as described. It must be 
remembered that cuprous, ferrous, and antimonious salts, as well 
as any precipitated metal, will react with potassium iodate. 
Ww. se. 6 


Estimation of Benzene and Toluene in Commercial Mixtures. 
A. Epwarps (J. Soc. Chem. Ind., 1916, 35, 587—590).—The con- 
stituents of the naphtha are isolated in pairs, benzene—toluene and 
toluene—xylene, by fractional distillation, and from the boiling 
point of each pair its composition is obtained by reference to 
boiling point-composition curves, which were deduced from the 
respective vapour pressures and checked by determinations 
on admixtures of the pure constituents. The distillation is 
conducted under a 12-bulb Young column, the range 80°2° to 139° 
being divided into four parts, with refractionation of the two 
middle fractions up to 110°7°, the distillates going to the benzene— 
toluene pair and the residues to the toluene—-xylene pair. Fore- 
runnings must be separately collected up to 80°2° and refraction- 
ated. The boiling points of the fractions are then determined in 
a 50—120 c.c. wide-necked flask fitted with a reflux condenser 
and a }-inch glass tube passing to within a short distance of the 
bottom of the flask, and having a hole blown in its side just below 
the cork to permit of the free circulation of the vapour. The 
thermometer passes down this tube, with its bulb about a quarter 
of an inch from the surface of the liquid, which is caused to boil 
up the bulb, and the temperature when constant is read off, 
corrected for barometric pressure and any thermometric error, 
and reference to the boiling point-composition curve constructed 
from the following table discloses the composition of the fraction: 
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Boiling points. 
Toluene. A 


% by volume. Benzeneandtoluene. Toluene and xylene. 
80-2° 139-0° 
81-8 134-4 
83-7 130-3 
85-75 126-7 
88-1 123-5 
90-75 120-8 
93-8 118-4 
97-2 116-3 

101-0 114-3 
105-3 112-5 
110-7 110-7 


For tar distillation, an air-jacketed copper still, heated by indirect 
heat from a triple-ring burner, is recommended. For a rich tar 
containing up to 5% of water, a temperature of 230° in the jacket 
may usually be safely employed without danger of the contents 
of the still frothing up into the still-head, which should be at least 
10 inches long. G. F. M. 


Estimation of Benzene, Toluene, and Solvent Naphtha in 
Light Oils, etc. D. Witson and I. Roperts (J. Soc. Chem. Ind., 
1916, 35, 684—685 ; from J. Gas Lighting, 1916, 184, 225—227). 
—An estimation of benzene and toluene in light oils is made 
by one fractional distillation of the washed and dried crude 
oil from a 2200 c.c. copper flask surmounted by a 40 in. x1 in. 
Hempel column and a 21 in. x $ in. Liebig condenser, which serves 
as a dephlegmator. The rate of distillation is first regulated to 
one drop per second, and the fraction collected to 79°. This may 
contain benzene, owing to the presence of water. The rate is then 
increased to 5 c.c. per minute, and the water leaving the dephleg- 
mator kept below 80°. The fraction is collected to 81°, and 
consists of benzene. Again distillation is reduced to one drop per 
second, and an intermediate benzene—toluene fraction obtained up 
to 109°, the water in the dephlegmator being replaced as soon as 
it boils by a calcium chloride solution boiling at 105°. The frac- 
tion, 109—111°5°, distilled over at the higher rate is toluene, and 
the Hempel column is wrapped with asbestos paper while it is 
passing over. Finally, the calcium chloride solution is removed 
and a toluene—xylene intermediate fraction is collected up to 137°. 
Corrections for atmospheric pressure are made as follows: 81°, 
0°043° per mm.; 109—111°5°, 0°047° per mm.; 137°, 0°052° per 
mm. The process is stated to give benzene and toluene boiling to 
within 1°5°; the intermediates are very small, and one fractional 
distillation will give the percentages to within a few tenths per 
cent., or the composition of the intermediates may be ascertained 
by distillation from a small flask. .A mixture of 500 c.c. of benzene 
with 400 ¢.c. of toluene gave 498 c.c. of benzene and 398 c.c. of 
toluene. Paraffins are estimated by treating 10 c.c. with 25 c.c. of a 
mixture of two parts of sulphuric acid and one part of 20% fuming 
sulphuric acid. After cooling, the residual oil is driven into the 
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neck by pouring in sulphuric acid, and its volume read off on the 
graduations. G. F. M. 


Detection of Free Mineral Acids in Wine. G. Bosco and R. 
Bexasio (Ann. Chim. Applicata, 1916, 5, 233—242).—This method 
is based on the fact that addition of a strong alkali to a strong 
acid results in diminution of the electrical conductivity, since the 
metallic ions are less mobile than those of hydrogen, whereas 
addition of a strong alkali to a weak acid leads to increase of the 
conductivity, the salt formed being more highly dissociated than 
the acid. Thus, addition of an alkali to a natural wine is accom- 
‘panied by immediate increase of the conductivity, whilst when the 
wine contains free mineral acid this increase is preceded by a 
decrease. In practice it is found convenient to dilute one volume 
of the wine, after agitation to remove most of the carbon dioxide, 
to five volumes with distilled water. When the diluted liquid 
(25 ¢.c.) is introduced into the conductivity cell, care must be 
taken that gas bubbles do not adhere to the electrodes. The con- 
ductivity is measured in the ordinary way at constant temperature. 
Successive quantities of 0°1 c.c. of V/10-potassium hydroxide solu- 
tion are then added to the cell, the liquid being mixed and the 
conductivity measured after each addition. Examples of the 
results obtained with both natural and plastered wines are given. 

T. H. P. 


The Formaldehyde-Sulphuric Acid Reaction. Ernst Siesurc 
(Biochem. Zeitsch., 1914, 74, 371—375)—A résumé of colour 
reactions between aldehydes and phenols in the presence of 
sulphuric acid. 8. B. 8. 


Amount of Sugar in Blood under Physiological and Patho- 
logical Conditions. III. 0. Scnuumm (Zeitsch. physiol. Chem., 
1915, 96, 204—235).—Various methods of estimating dextrose in 
blood are discussed, and the Lehmann-Maquenne method (compare 
Griesbach and Strassner, A., 1913, ii, 1082) is recommended. The 
residual reducing power of blood extracts which have been sub- 
jected to fermentation by yeast is due in some cases to unferment- 
able sugar arising from the yeast itself. H. W. B. 


The Micro-method of Estimation of the Sugar of the Blood. 
Ivar Bane and E. Laurin (Biochem. Zeitsch., 1916, 74, 298—301). 
—In the employment of Bang’s micro-method for the estimation of 
sugar, more accurate results are obtained when the proteins are 
coagulated (on filter-paper) with a cold solution of potassium 
chloride to which uranyl acetate has been added. This solution 
is prepared in the following way. To 1360 c.c. of saturated solu- 
tion of pure potassium chloride are added 1°5 c.c. of 25% hydro- 
chloric acid. Three grams of uranium acetate are dissolved in 
200—300 c.c. of water, and these are added to the acid salt solu- 
tion, and the mixture is then diluted to 2 litres. It has been 
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found that such a solution containing 1°5°/,, of uranium salt 


suffices to produce complete coagulation of the proteins. 
8. B. S. 


Gravimetric Estimation of Reducing Sugars in Cane Products. 
GrorceE P. Meape and Josepu B. Harris (J. Ind. Eng. Chem., 
1916, 8, 504—509).—It is shown that the results obtained vary 
with the quantity of lead acetate solution used for clarifying the 
solutions. When the excess of lead is removed as oxalate, the 
weight of copper obtained is from 4 to 5% higher than when the 
lead is removed as sulphate or carbonate. A clear solution, suit- 
able for copper reduction methods, may be obtained by treating 
the sugar solution with kieselguhr alone; the results are slightly 
lower than when lead and oxalate are employed. The cuprous 
oxide should be oxidised to cupric oxide, and weighed as such 
and not as cuprous oxide. W. P. 8. 


Production and Excretion of Formic Acid. I. Estimation 
of Formic Acid in Pure Solutions and in Urine, together with 
a New Method for the Titration of Calomel. Orro RixssEr 
(Zeitsch. physiol. Chem., 1915, 96, 355—366).—The solution 
(30 c.c.) containing the formic acid (10—20 mg.) is heated with 
a considerable excess of a solution containing 200 grams of 
mercuric chloride, 300 grams of sodium acetate, and 80 grams of 
sodium chloride per litre for six hours on the water-bath. The 
mixture is then cooled and, without filtering from the precipitated 
calomel, treated with 10 c.c. of 25% hydrochloric acid, then excess 
of concentrated aqueous potassium iodide (4 grams of potassium 
iodide for every 10 c.c. of the above mercuric chloride solution 
added to the formic acid solution), followed by an excess of 
N/10-iodine solution. The calomel is thereby quantitatively 
reconverted into mercuric chloride according to the equation 
2HgCl+I,+2HCl=2HgCl,+2HI. The clear solution is now 
titrated with N/10-thiosulphate solution, employing starch as 
indicator in the usual way. The number of c.c. of WV/10-iodine 
solution required to transform the calomel into mercuric chloride 
multiplied by 0°0023 represents the amount of formic acid in 
grams present in the volume of the solution taken for the analysis. 
In the absence of sodium chloride or a corresponding salt, the 
formic acid reduces a portion of the mercuric chloride to metallic 
mercury, whereby gross error in the estimation of the formic acid 
may be entailed ; close adherence to the above conditions is there- 
fore necessary. 

The extraction of formic acid from urine is carried out by 
Dakin’s method (A., 1913, i, 679), employing a rotating extrac- 
tion apparatus. The subsequent estimation of the extracted 


formic acid is accomplished in the manner already described. 
H. W. B. 


Estimation of Small Quantities of Hydrocyanic Acid. 
Maxwett O. Jounson (J. Amer. Chem. Soc. 1916, 38, 
1230—1235).—In connexion with some work on cassava, the 
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author required a quick and accurate method of estimating small 
quantities of hydrocyanic acid. After studying various methods, 
a modification of Francis and Connell’s thiocyanate method (A., 
1913, i, 1284) was adopted. 

The hydrogen cyanide is distilled into potassium hydroxide 
solution in the usual way, yellow ammonium sulphide is added, 
and the mixture evaporated to dryness. Potassium thiocyanate 
is extracted from the residue by repeated treatment with acetone. 
The acetone solution is evaporated to dryness, the residue dis- 
solved in water, and shaken with ethyl acetate to remove organic 
colouring matter. The aqueous solution is then evaporated to 
dryness, and the residue dissolved in 50 c.c. of water and treated 
with 2 c.c. of 0°5% ferric chloride solution. The coloration pro- 
duced is matched with that of a standard solution containing a 
known amvunt of potassium thiocyanate. E. G. 


Detection of Salicylic Acid in Wine. X. Rocques (Ann. Chim. 
anal., 1916, 21, 117—118).—Twenty c.c. of the wine are placed 
in a 250 c.c. conical flask, 0°5 c.c. of dilute sulphuric acid (1:3) 
is added, and 15 c.c. of benzene are poured on the surface of the 
mixture; after about eighteen hours the benzene layer is trans- 
ferred to a test-tube and agitated with 1 c.c. of dilute ferric 
chloride solution. If the wine contains as little as 2 mg. of sali- 
cylic acid per litre, the aqueous layer, after separation, exhibits 
a violet coloration. The presence of tannins, etc., in the wine 
does not interfere with the test. W. P.& 


Identification of Picric Acid in Urine. Percker (Ann. Chim. 
anal., 1916, 21, 119—120; from Soc. Biol., 1915).—Fifty c.c. of 
the urine are acidified with 5 c.c. of sulphuric acid (1:1), treated 
with a slight excess of 15% potassium permanganate solution, and 
the mixture is extracted with ether. The separated ethereal solu- 
tion is dried with anhydrous sodium sulphate and evaporated. 
The residue, if coloured red, is evaporated with the addition of a 
few drops of nitric acid. Should the urine have contained picric 
acid or its decomposition products, the residue will have a yellow 
colour, and the picric acid may be identified by dyeing it on wool 
and applying the ammonium sulphide and potassium cyanide 
tests. Urine containing picric acid may be distinguished from 
icteric urine by the fact that it yields a yellow-coloured liquid 
after clarification with lead acetate; moreover, it does not contain 
albumin, biliary pigments, urobilin, or hemoglobin. W. P. S. 


New Salt of Uric Acid and its Application to the Analysis 
of Uric Acid and Phenol. J. Lucien Morris (J. Biol. Chem., 
1916, 25, 205—210)—-When a solution containing a small 
quantity of uric acid (1 mg. of uric acid in a litre of water) is 
acidified with acetic acid, treated with 10% zinc acetate solution, 
and then with saturated sodium carbonate solution until the 
reaction is alkaline to litmus, a flocculent precipitate of zinc 
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carbonate and zinc urate is produced, which can be readily 
collected, the filtrate being then quite free from uric acid. The 
uric acid in the precipitate is estimated by boiling with dilute 
acetic acid, adding a small amount of bismuth carbonate, and 
saturating with hydrogen sulphide. The precipitated sulphides 
are collected, and after removing the excess of hydrogen sulphide . 
by boiling, the uric acid is measured colorimetrically by Benedict’s 
modification of Folin’s method (A., 1915, ii, 602). 

The zinc urate has not been isolated, but under the conditions 
described above its precipitation is complete and practically 
instantaneous even from solutions of low concentration of uric 
acid. H. W. B. 


Colorimetric Method for the Estimation of Free Form- 
aldehyde and Hexamethylenetetramine. R. J. Coins and 
P. J. Hanzi (J. Biol. Chem., 1916, 25, 231—-237).—The method 
consists in comparing the colour produced when the formaldehyde 
solution is treated with a solution of 0°1 gram of phloroglucinol 
in 10 c.c. of 10% sodium hydroxide with a series of standard 
colours prepared by mixing together prescribed volumes of 
0°025% Congo-red and 0°01% methyl-orange solutions. <A table 
showing the concentrations of formaldehyde which under the 
given conditions correspond with the respective standard colours 
is appended. The standard colours are not stable, and must be 
prepared freshly each day. The strength of the standard Congo- 
red solution is determined by comparison with a solution contain- 
ing stated quantities of potassium dichromate and sulphuric acid. 
The method is found to be more accurate than the Romijn and 
other current methods. 

Before applying the new method to the estimation of form- 
aldehyde in urine, the phosphates must be removed by precipita- 
tion with a few drops of 50% sodium hydroxide solution, followed 
by filtration. When hexamethylenetetramine is present, the 
liquid must be distilled, and the free formaldehyde estimated in 
the filtrate. By estimating the formaldehyde before and after 
distillation, the respective quantities of free formaldehyde and 
hexamethylenetetramine are determined when both are present. 

H. W. B. 


New Reaction of Aldehydes. R. De Faz (Gazzetta, 1916, 46, 
i, 334—359).—The following reaction is the first capable of dis- 
tinguishing between aromatic and aliphatic aldehydes. A few 
drops of a chloroform solution of acenaphthene (about 1%) are 
mixed with a solution of the aldehyde in chloroform and about 
1 c.c. of concentrated sulphuric acid is slowly added. With an 
aromatic aldehyde a green ring, changing to reddish-violet, 
appears at the surface of separation above the sulphuric acid. If 
the liquid is shaken, it all becomes green, and subsequently reddish- 
violet, the latter coloration persisting for some days. Since the 
coloration is very intense, only a very small quantity of the 
aldehyde should be employed. The minimum amounts detectable 
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are: 0°0000078 gram benzaldehyde, 0°000019 gram vanillin, and 
0°000006 gram furfuraldehyde. The reaction is given also by the 
aldoses, by sucrose, and by carbohydrates, such as cellulose, which 
yield furfuraldehyde or a similar aldehyde when treated with 
concentrated sulphuric acid in the cold. 

Formaldehyde reacts with acenaphthene in presence of sulphuric 
acid, yielding a black, woody substance, which becomes green on 
prolonged washing with water and dirty yellow when left in the 
air. This reaction is probably similar to that occurring between 
formaldehyde and benzene, the compound formed having the 
structure 


Acetaldehyde yields a similar condensation product. 

The fusion diagrams of the systems formed by acenaphthene 
with vanillin, pnitrobenzaldehyde, and piperonaldehyde respec- 
tively show that no compounds are formed. Each curve consists 
of two branches meeting at the respective eutectic points 67°5°, 
66°89, and 29°9°. Mixtures of acenaphthene and pnitrobenz- 


aldehyde are orange-yellow in the hot, but become colourless on 
cooling. a. B..F. 


Estimation of Acetone in Systems of Methyl Alcohol, 
Water, and Potassium Fluoride, and Equilibria in Systems of 
Methyl Ethyl Ketone, Water, and Inorganic Salts. G. B. 
FRANKFORTER and Littian Conen (J. Amer. Chem. Soc., 1916, 
38, 1136—1141).—In a paper on the equilibria in the system 
water, acetone, and inorganic salts (A., 1914, ii, 548) it was 
shown that acetone in aqueous solution could be estimated by 
means of potassium fluoride, and that it could also be estimated 
in methyl alcohol provided that the acetone was in excess of the 
alcohol. A study has now been made of the salting-out effect of 
potassium fluoride on solutions containing from 5 to 95% of 
methyl alcohol in water, and it has been found that it is not the 
amount of methyl alcohol, but rather the amount of acetone, 
which gives rise to discordant results. When not more than 
18% of acetone is present it can be estimated by the method 
described (loc. cit.), but when a larger proportion is present the 
solution must be diluted, and the acetone can then be estimated 
without any interference being caused by the methyl alcohol. 

Methyl ethyl ketone can be salted out from its aqueous solution 
by sodium chloride, potassium fluoride, or potassium carbonate, 
and the ketone can be estimated approximately, but not accurately, 
in this way. The following systems have been investigated and 
the binodal curve plotted for each: methyl ethyl ketone, water, 
and sodium chloride; methyl ethyl ketone, water, and potassium 


fluoride; methyl ethyl ketone, water, and potassium carbonate. 
E. G. 
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Ninhydrin Reaction with Amino-acids and Ammonium Salts. 
Vicror JoHn Harpine and Francis H. S. Warnerorp (J. Biol. 
Chem., 1916, 25, 319—335).—All ammonium salts under the right 
conditions are capable of giving a positive ninhydrin reaction. 
These conditions appear to be a faint alkalinity of solution, 
brought about either by the ammonium salt itself or by the 
presence of pyridine (A., 1915, ii, 382), and an adequate concen- 
tration of the ammonium salt. The colouring matter formed 
agrees in properties with the ammonium salt of diketohydrindy]l- 
idenediketohydrindamine, prepared either synthetically or by the 
interaction of alanine and _ triketohydrindene hydrate. The 
reaction occurs with amino-acids more readily, and to a far greater 
extent than with ammonium salts. 

The authors suggest that the first step in the interaction 
between amino-acids and triketohydrindene hydrate is the forma- 
tion of ammonia and the corresponding glyoxal from the amino- 
acid (compare Dakin and Dudley, A., 1913, i, 925). The glyoxal 
then reduces the triketohydrindene hydrate to 1:3-diketo- 
hydrindole, which condenses with the ammonia liberated from the 
amino-acid to form 1:3-diketohydrindamine. This compound 
condenses with another molecule of triketohydrindene hydrate to 
give diketohydrindylidenediketohydrindamine, the ammonium salt 
of which possesses the observed blue colour (compare Ruhemann, 
T., 1911, 99, 1486). When ammonia is present instead of the 
amino-acid, the triketohydrindene hydrate itself furnishes the 


necessary glyoxal (phenylglyoxal-o-carboxylic acid) under the 
influence of the weak alkali, and the reaction thus proceeds as 
above outlined. The ammonia must be dilute, otherwise the 
reaction proceeds in another direction (Ruhemann, T., 1910, 97, 
1438). It is found that the addition of reducing agents increases 
the ninhydrin reaction with ammonium salts. H. W. B. 


Ninhydrin Reaction with Amines and Amides. Victor Joun 
Harpinc and Recinatp M. MacLean (J. Biol. Chem., 1916, 25, 
337—350. Compare preceding abstract).—The ninhydrin reaction 
is given by organic bases of the types CH,R°-NH, and 
CHR,-NH,, where one radicle is negative in character. Other 
bases which readily yield ammonia or are readily oxidised may 
also give a positive reaction. Amides, guanidine, and derivatives 
of guanidine do not give a positive ninhydrin reaction. 

It is evident from these results that the positive outfall of the 
ninhydrin test does not show definitely the presence of amino- 
acids. The most satisfactory method of applying the test appears 
to be to dilute the liquid to be tested until its concentration of 
nitrogen is 0°l mg. per c.c., and then to heat 1 c.c. of the diluted 
liquid with 1 c.c. of 1% ninhydrin solution in a_boiling-water 
bath for twenty minutes. The production of a blue colour, which 
shows a broad absorption band in the yellow region of the spec- 
trum, indicates, in the majority of cases, the presence of an 
a-amino-acid. H. W. B. 
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New Reactions of Indican. Apotr Joties (Zetisch. physiol. 
Chem., 1915, 95, 29—33. Compare A., 1915, i, 1004).—The 
reactions involving the simultaneous oxidation of indoxyl and 
phenolic substances, leading to the formation of indigoid and 
indolignoid substances (loc. cit.), may be utilised as tests for 
indican in urine. For example, 10 c.c. of the urine are shaken 
with 1 c.c. of a 5% alcoholic solution of a-naphthol, 10 c.c. of 
fuming hydrochloric acid (D 1°19) containing 5 grams of ferric 
chloride per litre are added, and the mixture shaken and left for 
fifteen minutes. The dye is then extracted with 5 c.c. of chloro- 
form, which is coloured violet to deep blue, according to the 
amount of indican present in the urine. H. W. B. 


The Analysis of Proteins. I. The Ustimation of Arginine 
by Decomposition with Alkali. Roperr Henry Apers PLIMMER 
(Biochem. J., 1916, 10, 115—-119).—The estimation of arginine in 
van Slyke’s method can be effected by boiling the bases with 20% 
instead of 50% sodium hydroxide. The small deficiency of 
ammonia is counterbalanced by the ammonia due to a slight 
decomposition of histidine, which is greater in a copper than in 
a glass flask. When histidine is present, therefore, glass vessels 
should not be used for decomposition of arginine by alkalis. 

8. B. 8. 


Estimation of the Total Protein and Non-protein Substances 
of Muscle. Improved Technique. N. W. Janney (J. Biol. 
Chem., 1916, 25, 177—183. Compare A., 1915, i, 1031).—The 
non-protein substances in muscle are removed by extraction with 
boiling alcohol and then with boiling water. The residue is 
collected on a tared filter-paper and again extracted in a Soxhlet 
apparatus, first with 95% alcohol for three hours and then with 
absolute alcohol for sixteen hours. The residual protein is dried 
at 105° and weighed. The total solids are estimated in the manner 
previously described, and the difference between the total solids 


and the total protein constitutes the non-protein substances. 
H. W. B. 


Recognition of Arginase by the Formaldehyde Method. 
S. Epe.Bacuer (Zeitsch. physiol. Chem., 1915, 95, 81—87).—See 
this vol., i, 524. 


Valuation of Rhamnus Bark. Lupwic Krorper (Chem. Zentr., 
1916, i, 182; from Apoth. Zeit., 1915, 30, 605—606, 614—615).— 
The bark of Rhamnus frangula, on account of its greater anthra- 
quinone content, more powerful action, greater cheapness, and 
better taste, is to be preferred to the officinal R. purshiana. 
The fluid extract of the latter drug is distinguishable from that 
of the former by characteristic reactions with tannic acid, ferric 
chloride, mercuric chloride, and ammonium molybdate and acetic 
acid. G. F. M. 
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The Relative Intensity of Gas Spectra in the Glow Dis- 
charge through Mixtures of Gases. J. Franck and G. Hertz 
(Ber, Deut. physikal. Ges., 1916, 18, 213—220).—A theoretical dis- 
cussion of the factors which determine the spectral emission of the 
glow discharge through tubes which contain two or more gases. 

In accordance with the view that the spectrum of a gas will only 
make its appearance when this gas is ionised, it is to be expected 
that the ionisation potentials of the several gases in a mixture 
will determine the nature of the spectral emission. The spectrum 
of the gas with the smallest ionisation potential should be pre- 
dominant, and this is found to agree with numerous observations 
on the emission from discharge tubes containing two or more gases 
of different ionisation potentials. The partial pressures of the 
gases are of comparatively little importance in connexion with the 
phenomenon. 

It is possible to calculate the relative proportions of the two 
components of a gas mixture which undergo ionisation, and the 
calculation shows that the ratio of the numbers of the two kinds of 
ionised molecules, and consequently the ratio of the impurities of 
the spectra, depends mainly on the difference between the squares 


of the ionisation potentials, although the strength of the electrical 
field is also a factor which plays some part. Quantitative measure- 
ments suitable for testing the theoretical formula are not available, 


but it is apparent that this is qualitatively in accord with experi- 
ment. H. M. D. 


The Distribution of Intensity in Broadened Spectrum Lines. 
J. W. Nicnotson and T. R. Merton (Phil. Trans., 1916, [A], 216, 
459—488).—When gases at low pressures are excited by uncon- 
densed electric discharges, the width of the spectrum lines emitted 
can be satisfactorily accounted for by the translatory motion of 
the radiating particles on the basis of the Doppler effect. When 
these conditions are departed from, the distribution of tho intensity 
in broadened spectrum lines is not at all in accordance with the 
requirements of the above method of explanation, and it is sug- 
gested that the cause of the broadening in these circumstances 1s 
connected with the Stark effect, according to which the radiations 
emitted by a luminous source in a powerful electrical field are 
resolved into components in a manner analogous to the Zeeman 
effect in a magnetic field. 

In order to obtain further evidence in support of this view the 
distribution of intensity in broadened spectrum lines has been 
measured and compared with that calculated on the assumption 
that the broadening is electrical in origin. For this purpose a 
method has been devised, involving the use of a neutral-tinted glass 
wedge, cemented to a similar wedge of clear glass so as to form a 
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plane parallel plate, by means of which it has been found possible 
to measure accurately the intensity distribution in broadened lines. 

Quantitative measurements have been made for the hydrogen line 
H, and qualitative observations for other lines of hydrogen, helium, 
and lithium. 

The most general characteristic of all the intensity distribution 
curves is that their curvature is away from the axis perpendicular 
to the wave-length scale. Even in the case of a simple curve, such 
as that obtained for H, where the broadening is symmetrical, this 
is inconsistent with the view that a single component is involved. 
On the supposition that there are several electrically resolved com- 
ponents, symmetrically distributed about the centre, the only 
general law consistent with the curvatures of the intensity distribu- 
tion curves is shown to be that expressed by a sum of linear 
exponential terms, one for each component. Intensity curves regu- 
lated by this law must show discontinuities in the slope of the 
curves, and those which have been found in the case of the line 
H, are in quantitative accordance with those calculated from the 
available data for the electrical resolution. 

The observations made on Hg and H, and the diffuse series of 
helium and lithium are also in qualitative agreement with the 
view that electrical resolution is the chief cause of the broadening 
of these spectral lines. H. M. D. 


The Primary High Frequency Spectrum of Iodine and 
Tellurium. Manne Sieceaun (Ber. Deut. physikal. Ges., 1916, 18, 
39—40).—Previous measurements of the wave-lengths of lines in 
the high-frequency spectra of iodine and tellurium, made according 
to the secondary ray method, have led to opposite conclusions 
relative to the sequence of the elements in the scale of atomic 
numbers. 

New determinations, made by the primary-ray method, have 
given A=0°437 x 10-8 and 0°388 x 10-8 cm. for the wave-lengths of 
the a, and 8, lines in the spectrum of iodine, the corresponding 
values for tellurium being A=0°456x 10-8 and 0°404x 10-8 cm. 
These numbers satisfy Moseley’s formula connecting the frequency 
with the atomic number, if the atomic numbers of tellurium and 
iodine are respectively 52 and 53. The sequence of the elements 
in the atomic number scale corresponds therefore with the chemical 
behaviour of the elements. H. M. D. 


A New Series (/) in the High Frequency Spectra of the 
Elements. Manne Siecpaun (Ber. Deut. physikal. Ges., 1916, 18, 
150—153).—As a result of the examination of the spectral region 
A=1°0 x 10-§ to A=2°30 x 10-8 cm., the existence of a new series 
of lines has been established. This series is termed the /-series in 
order to connote its close relation to the well-known L-series. For 
each of the elements from tungsten to uranium, the spectrum con- 
tains a single line. The frequencies of these lines are connected 
with the atomic numbers by the Moseley formula, /v=a(W —J,). 

H. M. D. 
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A Farther Series (M Series) in the High Frequency Spectra 
of the Blements. Manne Siecsaun (Ber. Deut. physikal. Ges., 
1916, 18, 278—282. Compare preceding abstract).—As a result of 
the examination of the spectra of a number of elements of high 
atomic weight in the region A=2 to 10x 10-8 cm., the author has 
found a new group of lines which has been distinguished as the 
M series. The wave-lengths of four to six lines belonging to this 
series have been measured in the spectra emitted by gold, thallium, 
lead, bismuth, thorium, and uranium. The frequencies of the 
strongest (a and 8) lines are connected with the atomic numbers by 
Moseley’s formula, but this does not seem to hold in the case of the 
weaker lines. 

The /-line, referred to in the previous paper, belongs in all 
probability to the Z series, forming a doublet with the y-line of 
the Z-group. H. M. D. 


Tne Rotation Spectrum of Water Vapour. H. RKusens and 
G. Herrner (Ber. Deut. physikal. Ges., 1916, 18, 154—167).—The 
absorption of water vapour in the region extending from A=8 p to 
A=35 w has been examined with the result that the number and 
position of the absorption bands are found to be in agreement with 
the requirements of the theory of quanta. The fact that the 
maxima of absorption are fairly broad and ill-defined is, however, 
considered to be contradictory to Bjerrum’s theory that the absorp- 


tion in this region is connected with the rotation of the molecules. 
On the other hand, it has been found that the absorption bands in 
the short-waved portion of the ultra-red region become narrower 
and more sharply defined when the gas pressure is reduced, an 


effect which is also observed with the series lines of the elements. 
H. M. D. 


The Absorptive Power of Aluminium Oxide. Hui_pEecarp 
Mietuine (Ber, Deut. physikal. Ges., 1916, 18, 201—212).—With 
a view to the employment of alumina for the measurement of high 
temperatures by the radiation method, the radiant properties of this 
substance at high temperatures have been investigated. The influ- 
ence of foreign substances (ferric oxide and chromic oxide) on the 
behaviour of alumina was also examined. 

A simple form of apparatus is described by means of which 
measurements ‘of the absorption coefficient were made at tempera- 
tures between 1200° and 1600° for light rays of various wave- 
lengths. The results obtained show that the absorption-coefficient 
of pure aluminium oxide varies with the colour of the light, but 
1s independent of the temperature. A similar result was obtained 
in presence of chromic oxide, but admixture of ferric oxide causes 
the absorption coefficient to change with the temperature. 

Some results obtained with thoria and with porcelain are also 
communicated. H. M. D. 


Rate of Loss of Activity of Illuminated Chlorine. Max 
Bopenstern and Hucu Storr TayLor (Zeitsch. Elektrochem., 1916, 
22, 202—206).—Experiments have been made with the object of 
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ascertaining how long the activity produced by illuminating 
chlorine persists. For this purpose a stream of pure chlorine which 
had been illuminated was mixed with hydrogen and passed at a 
known rate through a blackened tube. The mixture of hydrogen 
and chlorine was then examined for hydrogen chloride. A series 
of similar experiments was made without first illuminating the 
chlorine. Comparison of the two sets of results indicate that there 
is no difference in the amount of hydrogen chloride contained in 
the gas mixture in either case. From these results it is calcu- 
lated that the chlorine has completely lost its activity in 1/1600 
second. It is suggested that statements in the literature which 
attribute a considerable period of existence to the active chlorine 
are based on experiments carried out with impure gases, and that 
the activity observed in these cases is due to some entirely different 


cause. J. F.S. 


Metal Fogs and Pyrosols. Ricuarp Lorenz (Kollow. Zeitsch., 
1916, 18, 177—190).-A further account of work previously 
described (compare A., 1915, ii, 260, 261; this vol., ii, 207). 

H. M. D. 


“ Photochemical Phenomena. II. The Photo-oxidation of 
Alcohol with the Co-operation of Ketones. J. Borseken and 
W. D. Cowen (/’roc, K. Akad, Wetensch. Amsterdam, 1916, 18, 
1640—1647).—In the formation of pinacones by the interaction of 
ketones and alcohols, it has been found that the alcohol is converted 
quantitatively into the corresponding aldehyde (or ketone), and 
not into the correlated pinacone. This is not only the case for 
aliphatic alcohols, but there is evidence that the mechanism of the 
reaction is the same when aromatic alcohols take part in the 
reaction. 

Further observations on the photo-reaction in mixtures of alcohols 
with the phthalophenones have shown that the solution becomes 
yellow in colour, but that this colour disappears in the early stages 
when the mixture is shaken up in contact with the air, indicating 
that the yellow substance is oxidised by atmospheric oxygen. It is 
supposed that the ketone under the influence of violet rays reacts 
with the alcohol to form the yellow substance, and that the yellow 
substance is decomposed by the oxygen with the formation of the 
phthalophenone, aldehyde (or ketone), and water. Although the 
yellow substance is permanent in the dark and in the absence of 
oxygen, it is photo-sensitive, and by the further action of light is 
decomposed with the formation of the phthalophenopinacone and 
aldehyde (or ketone). 

It is supposed that the mechanism of this photo-reaction bears 
some resemblance to the assimilation process. 

Experiments in which a solution of benzophenone in dry ethy! 
ether was insolated showed that no reaction takes place, but with 
moist ether, pinacone and aldehyde are formed in accordance with 
the equation 4Ph:CO-Ph+Et,O + H,O=20H-CPh,:CPh,-OH + 
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2CH,*COH. Apparently the photo-reaction induces the formation 
of alcohol in spite of the retarding influence of the water. 


H. M. D. 


Isotopes of Chemical Elements Collectively. A. VAN DER 
Broek (Physikal. Zeitsch., 1916, 17, 260—262. Compare also “Is 
Proto-Oxygen the Principal Constituent of the Atoms?” A. van 
der Broek, Nature, 1916, 97, 479).—From Moseley’s experiments 
the mean difference between thorium and magnesium is 16 units of 
atomic weight for 6 of atomic number, 232—24+16 being the same 
as 90—12+6. From radio-actinium and from radiothorium the 
sequence of disintegration is a, a, a, a, 8, 8. But if the a-particle 
is the real constituent of atoms, 4a+28-particles is the oxygen 
nucleus (proto-oxygen), the additional 6 B-particles being electrons 
of valency. That the atomic weights are not twice the atomic 
number would be due to the formation of these proto-oxygen or 
6-particles within the nucleus, and radioactivity would be due to 
the disintegration of these 6-particles into their constituents. The 
a-particles themselves may be 4H + 28, similar to the structure of 
the @-particles 4a + 28. 

In the first paper a chart is given in which it is supposed that, 
from uranium, thorium, and actinium, the latter assumed to have 
the atomic weight 227, disintegrations, in the order 4a- and then 
28-particles, proceed until the initial two short periods are reached 
and then a-particles only. The atomic weight—atomic number curve 
of such a simple disintegration scheme, especially for actinium, 
resembles the curve for the actual elements in a striking way. The 
atomic weight of the actual element lies throughout among the 
atomic weights of the isotopes so derived from a uranium series 


(4n+2), a thorium series (47), and an actinium series (4n + 3). 
F. §. 


The Volatilisation of Radium-C. Sranistaw Loria (Monatsh., 
1916, 37, 173—184. Compare this vol., ii, 169)—A careful com- 
parison has been made of the volatility of radium-B + C and thorium- 
B+C, and it has been found that within the errors of experiments 
these two pairs of isotopic elements exhibit identical behaviour. 
Radium-B+C in equilibrium commence to volatilise from platinum 
in air at 770°, both at the same temperature. From 770° to 1100° 
always more of the B- than of the C-member volatilises. The propor- 
tions of radium-C’ volatilised at 800°, 900°, 1000°, and 1150° respec- 
tively are 20%, 30%, 70%, and 95%. The radium curve of volatilisa- 
tion shows exactly the same form as that of thorium, being composed 
of two similar curves joining at 35%, 940°. The foregoing refers 
to the deposits cbtained directly from the emanations. When the 
C-members are deposited on the platinum by electrolysis from 
sclution, volatilisation does not commence until 900° is reached, 
but the curves for thorium and radium show a form similar to that 
previously obtained and are indistinguishable. This result was tested 
by experiments with a mixed radium-( and thorium-C preparation. 


« We 
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The Hydrogen Ion Concentration of some Complex Poly- 
hydroxyborate Solutions. J. Boérseken and A. H. Kerstsens 
(Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 1647—1653).— 
The influence of certain polyhydroxy-compounds on the hydrogen- 
ion concentration of boric acid solutions has been investigated by 
electrometric and conductivity measurements. 

Mannitol and lactic acid give rise to an increased conductivity, 
and in support of the view that this is due to the formation of 
more readily ionised complex compounds it is found that the 
hydrogen potential measurements indicate an increase in the 
hydrogen-ion concentration. 

With solutions containing catechol, pyrogallol, and hydroxy- 
quinol it was observed that hydrogen is absorbed at the electrode 
and constant values for the potential difference are unattainable. 
In all cases, however, there is an increase in the conductivity when 
these substances are mixed with boric acid, and it is probable that 
stronger complex acids are formed. H. M. D. 


The Electrical Conductivity of Liquid Metals and Alloys in 
its Relation to the Electron Concentration and the Viscosity. 
Franz Sxaupy (Ber. Deut. physikal. Ges., 1916, 18, 252—260).— 
On the assumption that the difference in the electrical conductivity 
of a dilute amalgam and free mercury is due to the ionisation of 
the dissolved metal, and that the conductivity is inversely propor- 
tional to the viscosity, the conductivity Z of an amalgam in terms 
of that of mercury may be represented by the formula 

L=y/ny(1+al[4"}), 

in which [{J/*] is the concentration of the metal ions, y and y, are 
the viscosity-coefficients of pure mercury and the amalgam, and a is 
a constant. The values of a for different metals show that this 
increases with the electro-positive character of the metal. For the 
alkali metals the increase is evident from the following numbers: 
lithium, 17; sodium, 18; potassium, 28; rubidium, 32; cesium, 53. 
On account of the small differences between these coefficients it is 
supposed that the metals dissolved in the mercury are ionised to 
a considerable extent. 

It is shown that the degree of ionisation of pure liquid mercury 
may be calculated from its conductivity in combination with the 
conductivity of an amalgam, for which the value of a is known. 
The value thus obtained is 0°02, which appears to be of the right 
order of magnitude, in that the application of Stokes’s formula to 
calculate the radius of the electron yields an approximately correct 
em when the mercury is supposed to be ionised to the extent 
of 2%. 

By application of the thermodynamic formula for the influence 
of temperature op the ionisation equilibrium, it may be shown that 
the atomic heat of ionisation is approximately 2000 cal. 

For other liquid metals very few data are available, but zinc, 
lead, and bismuth appear to be appreciably ionised if Stokes’s 
formula may be applied to the movement of the electrons. 

The view that fused metallic solutions are analogous to solutions 
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of electrolytes is, of course, met with the objection that transport 
experiments have in most cases afforded no evidence of changes in 
concentration, but it is shown that this is not necessarily antagon- 
istic to the theory of liquid metals which is advocated. H. M. D. 


Measurements of the Conductivity of Organic Acids. Rup. 
WecscHeEIDErR (Monatsh., 1916, 37, 219—250).—The electrical con- 
ductivity of aqueous solutions of a number of organic acids has 
been measured at 25°. In the following summary the values of the 
ionisation constant (K) and of the molecular conductivity A, at 
infinite dilution are recorded. 

Phthaldehydic acid, K=0:00312, A,, =378°7 ; bromo-opianic acid, 
K=0-00434, A,, = 375; 2-ethyl 1-hydrogen*4-nitrophthalate, K = 0°52, 
Ay» =374:8; l-ethyl 2 hydrogen 4-nitrophthalate, K=0°305, A, 
3748; l-methyl 2-hydrogen 4-hydroxyphthalate, K=0-0154, 2» 
376; l-ethyl 2-hydrogen 4-hydroxyphthalate, K=0-073, A, = 
2-ethyl 1-hydrogen 4-hydroxyphthalate, K=0-022, A,, = 375. 

Methyl hydrogen izsophthalate, K=0-0128, A, =376°5; 4-nitro- 
isophthalic acid, K=1:03, A, =377; 3-methyl 1l-hydrogen 4-nitro- 
isophthalate, K=0-084, A, =375:7; 1-methyl 3-hydrogen 4-nitro- 
isophthalate, A=1:09, A, =375°7; 1-methyl 3-hydrogen 4-amino- 
isophthalate, K=0 0044, X,, =375°7; 1-ethyl 3-hydrogen 4-aminovso- 
phthalate, A=0°0040, A, =374:8; 3-methyl 1-hydrogen 4-amino- 
isophthalate, K=0-00267, A, =375°7; 4-dimethylamino-7sophthalic 
acid, K =0°0265, A,, =374°8; 1-methyl 3-hydrogen 4-dimethylamino- 
isophthalate, K=0-000056, A,. =374:2; 3-methyl 1l-hydrogen 4-di- 
methylaminozsophthalate, K= 0-003, A, = 374:2. 

1-Methyl 3-hydrogen 4-aceyltaminoisophthalate, K=0-069, A, = 
374:4 ; 4-acetylmethylaminozsophthalic acid, K= 0-072, A,, = 374-4. 

1-Methy] 4-hydrogen 2-methylterephthalate, K =0-0156,A,, =375°3; 
4-methyl 1-hydrogen 2-methylterephthalate, K=0-055, A, =375°3 ; 
l-methyl 4-hydrogen 2-aminoterephthalate, K=0-015, A, =375°7; 
methylaminoterephthalic acid, K = 0°028, A, = 3757; 4-methyl 
l-hydrogen 2-methylaminoterephthalate, K =0°0036, A,, =374°8; 2-di- 
methylaminoterephthalic acid, K = 0045, A, = 3748; 1-methyl 
4-hydrogen 2-dimethylaminoterephthalic acid, K=0-0004 (%), AY = 
374-2 ; 4-methyl 1-hydrogen 2-dimethylaminoterephthalate, K = 0-00003, 
Ay = 3742. 

Anhydroacetylaminoterephthalic [acetylanthranilcarboxylic] acid, 
K=0-079, \, =375; 1-methyl 4-hydrogen 2-acetylaminoterephthalate, 
K = 0:0261, A, = 374:4; 4-methyl l-hydrogen 2-acetylaminotere- 
phthalate, K= 0072, A,, =374-4 ; acetylmethylaminoterephthalic acid, 
K=0'14, A, =374-4. 

Trimellitic acid, K = 0°32, \,, =376°5 ; 1-methyl 2 : 4-dihydrogen tri- 
mellitate, K=0°18, A,, =375°3 ; 2-methyl 1 : 4-dihydrogen trimellitate, 
K=0-26; 4-methyl 1 : 2-dihydrogen trimellitate, K= 0-289; 1 : 2-di- 
methyl 4-hydrogen trimellitate, K=0-034, A,, =374°6; 1-mellitamic 
acid, K=0-044, A. =376; 2-mellitamic acid, K=0-076, A, =376; 
5 : 6-dinitro-2 : 3-dimethoxybenzoic acid, K=4°6, X,, =374°6 ; 6-nitro- 
m-toluic acid, K=0°031, A. =377; p-sulphobenzoic acid, K=50 (‘), 
Ay = 380; a-methyl p-sulphobenzoate, K = 0-072,A,, = 378; B-chrysenic 
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acid, K =0-093, A. =373°9; chrysodiphenie acid, K = 0°16, 4, 373-5 ; 
Bethyl hydrogen aspartate, K decreases from 0-00069 at v=100 to 
0-000476 at v = 1200 in agreement with its amphoteric character. 

The observed values of K are compared with those calculated 
from the constants of the unsubstituted acids by means of the 
factors which express the influence of the substituent groups, and 
although in some cases the agreement is satisfactory, there are 
others in which the divergence is very considerable. 

Attention is directed to the low values of the ionisation constants 
of certain hydroxyphthalic acids, and it is suggested that this is 
due to tautomeric change resulting in the formation of hydroxy- 
lactones. This is supposed to be the cause of the anomalous 
behaviour of the methyl hydrogen esters of 4-hydroxyphthalic acid 


as compared with the corresponding ethyl hydrogen esters. 
H. M. D. 


The Stepwise Dissociation of Dibasic Acids. III. Rvp. 
WecscuHEIDER (Monatsh., 1916, 3'7, 251—259).—In previous papers 
(A., 1902, ii, 643; 1906, ii, 73) formule have been derived from 
which it is possible to calculate the constants characteristic of the 
first and second stages of the ionisation from the data for the 
conductivity of the acid at different dilutions. A more accurate 
expression for the concentration of the bivalent anion is now put 
forward, and it is shown that the ionisation constants may be morc 
conveniently calculated by making use of the method of least 
squares. The dibasic acids which are strongly ionised, a method of 
calculation is described in which the constant for the second stage 
is calculated from the data for higher dilutions, and this constant 
is then made use of in the derivation of the constant for the first 
stage of the ionisation process. H. M. D. 

The Electrolytic Dissociation of Tribasic Acids and the 
Derived Ester Acids. Rup. Werascuemper (Monatsh., 1916, 37, 
261—276).—The law of mass action has been applied to the three 
successive stages involved in the complete ionisation of tribasic 
acids, and formule are given showing the relation between the total 
ionisation constants and the constants which are characteristic of 
the component processes which result in the formation of isomeric 
uni- and bi-valent anions. It is shown that the relative quantities 
of the isomeric ions may be calculated. The formule are applied 
to obtain the relation between the ionisation constants of the free 
acid and the derived ester acids. On the assumption of the usual 
factors for the influence of substituents on the ionisation constant, it 
is shown that the sum of the constants for the first stage of the 
ionisation of the three isomeric mono-ester acids is approximately 
equal to twice the constant for the first stage of the ionisation of 
the free acids, and further that the sum of the constants for the 
ionisation of the three isomeric diester acids is approximately equal 
to the constant for the first stage of the ionisation of the free acid. 

The data obtained for the ionisation of trimellitic acid and its 
derived methyl ester acids are considered from the point of view 
of the theoretical formule, H. M. PD. 
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The Separation of Gas Mixtures under the Influence of a 
Direct Current. Franz Sxaupy (Ber. Deut. physikal. Ges., 1916, 
18, 230—232).—When a fairly strong current is passed through a 
discharge tube containing neon mixed with about 10% of argon the 
anode end of the tube shows the neon spectrum and the cathode end 
the argon spectrum. Mixtures of helium and argon behave simi- 
larly, and further experiments have shown that the separation of 
gases under the influence of a direct current is a general pheno- 
menon. If the mixture is supplied at the middle of the discharge 
tube and the gases in the neighbourhood of the electrodes are 
removed, it is possible to effect a separation of the inert gases. 

When mercury or other vapours are mixed with the inert gases 
and subjected to the discharge, the active gases are always found 
to move to the cathode. The observed behaviour is apparently 
determined by the magnitude of the ionisation potential. A low 
value of the ionisation potential results in the production of large 
quantities of positive ions, whilst such ions may not be found at 
all when the ionisation potential has a larger value. The positive 
ions move to the cathode, and under the influence of .the difference 
of gas pressure the unchanged molecules are constrained to move 
in the opposite direction. 

In consequence of the above described effects, it follows that 
gases or vapours (for example, salt vapour) introduced into a dis- 
charge tube containing inert gases through which a direct current 
is passing will only produce a satisfactory emissive effect if they 
are introduced at the anode. 

It is suggested that the electrical method of separation may find 
application in the investigation of neon, which has been supposed 
to consist of isotopes of atomic weight 20 and 22 respectively. 


H. M. D. 


The Validity of Faraday’s Law for Flame Electrolytes. 
Bruno Tureme (Ber. Deut. physikal. Ges., 1916, 18, 187—194).— 
Experiments are described in which the quantity of carbon de- 
posited by the passage of a current through a hydrocarbon flame 
has been measured. The best results are obtained when the air 
supply is only just sufficient to prevent the separation of soot. As 
the mean of several experiments with different current strengths, 
it is found that the quantity of electrolytically deposited carbon is 
in fair agreement with the requirements of Faraday’s law if the 


carbon atoms are supposed to carry a single unit of charge. 
H. M. D. 


Faraday’s Law and the Electrolytic Separation of Copper 
from Flames. Bruno Tuteme (Ber. Deut physikal. Ges., 1916. 18, 
221—229).—From experiments made with a flame sprayed with a 
solution of copper sulphate it is found that copper is deposited by 
an electric current passed through the flame in quantities consonant 


with Faraday’s law. H. M. D. 


Experimental Determination of Chemical Constante. W. 
Nernst (Zeitsch. Elektrochem., 1916, 22, 185—-194).-A theoreti- 
22* 
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cal paper, in which the chemical constant of a gas is discussed. It 
is shown that in order to determine this quantity it is necessary 
that the following three quantities must be known: (i) The heat 
change of a chemical or physico-chemical reaction at a given tem- 
perature; (ii) the equilibrium of the given reaction at the same 
temperature ; and (iii) the specific heat of all the reacting substances 
of this reaction from the reaction temperature down to absolute 
zero. It is also shown that all the molecular considerations put 
forward up to the present are agreed in the one point that the 
chemical constant of monatomic gases is expressed by C=Cy+ 
15 log M, in which M is the molecular weight. The same expres- 
sion holds for the other gases, but in applying it in these cases 
the loss of rotational energy at low temperatures must be known. 
At present this quantity is only known with sufficient accuracy in 
the case of hydrogen. The values of @ and C, have been calcu- 
lated from known data for the cases of mercury, argon, hydrogen, 
and iodine. The following values have been obtained: mercury, 
C, 1°83+0°03, Cy, —1°62+0°03; argon, C, 0°75+0°06, Cy, —1°65+ 
0°06; hydrogen, C, —1°30+0°15, Cy, -—1°'76+0°15; and iodine, 
C, 1:4—2°8, C,, —1°8—-—0°4. From these values it follows that 
C = —1°62+0°03+1'5 log MZ when the atmosphere is taken as the 
unit of pressure; if, however, absolute units are taken, C)>=4°39+ 
0°03. Of the many expressions for C, only those of Sackur-Tetrode, 
C=log (24m)8/2 . k5/2/h3 = —1°608+1:5log M, and that of the 
author, C =log (4mm)3/2 . k5/2/eh3= —1°590+1°5 log M, are in keep- 


ing with the above relationships. Both these theories are based on 
the Nernst heat theory, and it is held that the calculations made 


in the present paper afford new proof of the truth of this theory. 
J. F. 8. 


The Thermal Behaviour of Certain Compressed and Con- 
densed Gases at Low Temperatures. A. Evucken (Ber. Deut. 
physikal. Ges., 1916, 18, 4—17).—Calorimetric experiments are 
described, in which the author has measured the specific heats of 
argon, nitrogen, oxygen, and carbon monoxide in the solid and 
liquid states and the specific heats of carbon dioxide in the solid 
state, of hydrogen in the liquid and gaseous states, and of helium 
in the gaseous state, the gases being subjected to high pressures 
in small steel bombs. The heats of liquefaction and of vaporisation 
and in some cases the heats of transformation from one solid form 
to another were also measured. 

The molecular heats of liquefaction recorded are: argon, 267°9; 
nitrogen, 168°7; oxygen, 105°5; carbon monoxide, 224°1. Nitrogen 
exists in two solid forms with a transition temperature at 35°5° 
(abs.) and the molecular heat of transformation is 53°8. Oxygen 
occurs in three solid forms with transition temperatures at 23°5° 
and 42°5° (abs.). The heats of transformation are 17°5 and 16774 
respectively. There are also two forms of carbon monoxide with a 
transition temperature at 60°4° (abs.) and the heat of transforma- 
tion is 144°]. 

The recorded molecular heats of vaporisation are: hydrogen, 229 ; 
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nitrogen, 1363; oxygen, 1599; argon, 1501; and carbon monoxide, 
1414. H. M. D. 


Thermoelectric Measurement of the Critical Points of Iron. 
jzorGE K. Burcess and H. Scorr (Compt. rend., 1916, 1638, 
30—32).—By an arrangement already described (compare Burgess 
and Crowe, A., 1913, ii, 711), using a very pure specimen of iron 
(99°968%), the authors find that, contrary to the results of Bene- 
dicks (compare this vol., ii, 172), thermoelectric measurements indi- 
cate both the critical points A, and As. W. G. 


Energy Changes in Binary Systems. VII. The Heats of 
Mixing of Binary Mixtures. Roperr Kremann (Monaish., 1916, 
37, 11—24).—A comparison has been made of the heat changes 
which have been found to occur in the mixing of certain pairs of 
substances with the values calculated from the equation 

W =nynq/b . (bg a — by W/ ag)”/ byb., 

in which n, and ng represent the number of mols. of the two sub- 
stances concerned, a,,, and dg, b, the van der Waals’ constants for 
the two components, and b the value of the co-volume for the 
mixture. The approximate agreement between the observed and 
calculated heat changes for the following pairs of substances: 
o- and m-xylene, o- and pxylene, m- and p-xylene, benzene. and 
ethylene dichloride, chlorobenzene and bromobenzene, dimethy]l- 
aniline and m-xylene, methyl acetate and ethyl acetate, propyl 
acetate and amyl formate, nitrobenzene and ethylaniline, is sup- 
posed to indicate that these may be regarded as normal mixtures, 
and on this account may be used as standard combinations in the 
investigation of property composition curves. H. M. D. 


A Simple Relation Involving the Heat of Vaporisation of 
Substances for whith the Reduced Gas Constant /?,= 3%. Lion 
Scuames (Ber. Deut. physikal. Ges., 1916, 18, 35—38).—Substances 
for which the reduced gas constant, R, = RT./p.ve=27/8, are shown 
to exhibit a relation between the density and the latent heat which 
is expressed by d,/d,=L,/Z., in which d, and d, are the densities 
of the liquid and solid respectively and Z, and Z, the latent heats 
of vaporisation and sublimation. H. M. D. 


The Viscosity of Liquefied Gases. IV. Apparatus and 
Method. V. Preliminary Measurements on Liquid Mixtures 
of Oxygen and Nitrogen. J. E. Verscnarrert and Cu. NIcatsE 
(Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 1659—1675).— 
The method employed in these viscosity measurements depends on 
the determination of the logarithmic decrement of the oscillations 
of a carefully turned metal sphere suspended in the liquid. For 
liquid air at 79°6° (absolute) the coefficient of viscosity thus 
obtained is 0°001678. Values are also recorded for other gas mix- 
tures as follows: O, 61%; N, 36%; Ar, 3%; »=0°001865 ; O, 9°5%; 
N, 89%; Ar, 15%; »=0°001599; O, 96%, N, 1%; Ar, 3%; 
1 =0°001895. H. M. D. 
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Energy Changes in Binary Systeme. V. Constitution of 
the Ternary System m-Cresol-Aniline-Benzene According to 
Viscosity Measurements. R. Kremann and Vosistav BorJaNnovics 
(Monatsh., 1916, 37, 59—84).—According to freezing-point 
measurements, m-cresol and aniline form an equimolecular com- 
pound, and this compound would also seem to be indicated by the 
viscosity-composition curve which shows a maximum. The position 
of this maximum does not correspond with the equimolecular mix- 
ture of the components, and it shifts with the temperature, but this 
discrepancy is attributed to the simultaneous dissociation of complex 
molecules of m-cresol. 

In order to obtain further information on the question of the 
interpretation of viscosity-composition curves, the changes in the 
viscosity of m-cresol—aniline mixtures produced by the addition of 
an inert substance have been submitted to detailed investigation. 

That benzene does not form compounds with m-cresol or aniline 
is shown by the freezing-point diagrams which in each case consist 
of two curves meeting in the eutectic point. The eutectic for 
m-cresol and benzene lies at —22° and 61 mols. % of m-cresol. For 
the system aniline—benzene the eutectic is at -—33°5, and the 
mixture contains 67 mols. % of aniline. 

In the examination of the ternary system, binary mixtures con- 
taining fixed quantities of m-cresol and aniline were mixed with 
varying quantities of benzene. The curves which are obtained by 
suitably plotting the experimental data lead to the conclusion that 
the change in the character of the viscosity curves which is brought 
about by the addition of gradually increasing quantities of benzene 
at constant temperature is similar to the change which occurs in 
the curve for the binary mixture m-cresol and aniline when the 
temperature is raised. 

This is in agreement with the view that the form of the binary 
viscosity curve is determined by the constitution of the mixtures, 
and is opposed to the view that the temperature effect is determined 
by the difference in the temperature-coefficients for the components 
of the mixture. H. M. D. 


Energy Changes in Binary Systems. VI. Constitution of 
the Ternary System m-Cresol—-Dimethylaniline-Benzens. R. 
Kremann and N. Scuniperscuitscu (Monatsh., 1916, 37, 1—10). 

According to experiments with mixtures of m-cresol and aniline, 
rise of temperature and isothermal dilution with benzene produce 
a similar alteration in the character of the viscosity curves (compare 
preceding abstract). In a further comparison of these effects, 
measurements have been made of the viscosities of mixtures of 
m-cresol and dimethylaniline with the addition of varying quanti- 
ties of benzene. 

At lower temperatures the viscosity curve for mixtures of 
m-cresol and dimethylaniline is of the sagged type. As the tem- 
perature rises the curve becomes inflected near the cresol end, and 
at still higher temperatures (about 100°) the cresol end of the curve 
lies above the straight line corresponding with the mixture rule. 
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It is supposed that the resulting sinuous character of the curve is 
due to the predominance of the influence of compound formation 
over the influence of molecular dissociation of the cresol complexes, 
to which is due the sagged nature of the curve at lower tempera- 
tures. 

The results obtained for the viscosity of ternary mixtures with 
benzene as the third component indicate that isothermal dilution 
of a given mixture of m-cresol and dimethylaniline with benzene 
has a similar influence to that produced in the binary mixture by 
a rise of temperature. As the proportion of benzene increases, the 
sagging diminishes, and ultimately positive deviations from the 
requirements of the mixture rule become apparent at the cresol 
end of the series of binary mixtures. H. M. D. 


Theoretical Considerations with Respect to the Viscosity of 
Colloids. H. von Smotucnowski (Kolloid Zeitsch. 1916, 18, 
190—195).—According to Einstein the viscosity of a suspensoid 
or emulsion is represented by the formula »=(1+5/2.¢), where 
ij) is the viscosity of the dispersive medium and ¢ is the fraction 
of the total volume which is occupied by the disperse phase. The 
application of this formula is strictly limited to systems in which 
the particles of the disperse phase are spherical. If the form of 
the particles is other than spherical, the value of the ratio »/m) for 
a given value of ¢ is greater than that given by the above formula. 

[t is also probable that the formula no longer holds if the size 
of the particles falls below a certain limiting value, for the formula 
is derived on the assumption that the radius of the particles is very 
large in comparison with the radius of the action of molecular 
forces. The relatively greater viscosity of highly disperse colloids 
in comparison with the viscosity of equally concentrated solutions 
of medium degree of dispersity affords evidence for the hypothesis 
that the formula is no longer applicable to the former. To bring 
the formula into line with experiment, Hatschek has assumed that 
each particle is surrounded by an envelope of the dispersive medium 
(adsorption film) of constant thickness, but there is no evidence 
in support of this view. 

A further restriction imposed by the viscosity formula is that 
the value of ¢ must not be too large. If the concentration of the 
colloid is such that the radius of the particles is no longer small 
in comparison with the mean distance between the particles, it is 
probable that the influence of ¢ on the viscosity must be repre- 
sented by a formula which involves higher forms of ¢ from the 
first. The data obtained by Odin for concentrated solutions of 
colloidal sulphur may, in fact, be represented with fair approxima- 
tion by the formula »=n/(1—¢—3/2¢5/3)5/2. The formula pro- 
posed by Hatschek (A., 1911, ii, 98) for concentrated colloidal solu- 
tions, which may be written in the form »=1(1— 3/¢), cannot be 
regarded as more than a purely empirical formula. __ 

On various occasions it has been suggested that the increase in 
Viscosity on coagulation of a colloid is directly opposed to Einstein’s 
formula. This increase may, however, be partly due to the forma- 
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tion of non-spherica! aggregates which for the same value of ¢ would 
result in an increased ‘viscosity. Even if the aggregates are 
approximately spherical, the fact that the total volume of such an 
aggregate is at least 3,/2/m=1°35 times greater than the sum of 
the volumes of the component particles must result in an increase 
in the viscosity. 

A greater difficulty is presented by cases where the addition of 
small quantities of an electrolyte results in the diminution of the 
viscosity of the colloidal solution. This may be due to a reduction 
in the volume of the disperse phase (diminution of ¢) or it may 
be connected with electrical endosmotic phenomena. H. 


Adsorption of Gases (Vapours) by a Solid Non-volatile 
Adsorbent. M. Potinyr (Ber. Deut. physikal. Ges., 1916, 18, 
55—80).—A theoretical paper in which the author discusses the 
connexion between the adsorption of gases, pressure, and tempera- 
ture on the assumption that the adsorption is due to the surface 
concentration of the gas under the influence of the attractive forces 
which operate between the molecules of the gas and the adsorbent. 
It is shown that if the adsorption isotherm has been determined 
for any temperature, the conditions of equilibrium can be calcu- 
lated for any other temperature and pressure provided that the 
constants of the equation of state are known. The variation of the 
concentration of the gas in the adsorption layer may also be deter- 
mined. H. M. D. 


Adsorption Phenomena in the Precipitation of Calcium 
Carbonate from a Carbonate Water. Apert Reicuarp (Kolloid. 
Zeitsch., 1916, 18, 195—201).—Experiments are described which 
show that the precipitation of calcium carbonate from Munich 
supply water in consequence of the removal of carbon dioxide is 
appreciably influenced by the presence of foreign substances, and in 
particular by colloids. H. M. D. 


Adsorptive Stratification in Gels. Samurr Ciemenr Braprorp 
(Biochem. J., 1916, 10, 169—175).—The author brings forward 
evidence in favour of the view that the Liesegang phenomenon is 
due to gradual adsorption of the solute in the gel by the growing 
precipitate, so that, the adjacent layer of gel presently becoming 
exhausted of solute, the reacting substance is able to diffuse further 
into the gel before commencing to form a fresh stratum of precipi- 
tate. Working with a coloured solute, such as potassium chromate, 
in an agar gel and using lead nitrate as the precipitant, it is 
possible to observe the gradual exhaustion of the zone near the 
precipitate. 

Stratification in agar gel occurs readily when potassium iodide 
and -lead nitrate or manganese sulphate and liver of sulphur are 
the reacting substances, the strata being usually clearly defined 
provided the solutions are not too strong. In some cases better 
results are obtained when the reacting solutions are poured into the 
two limbs of a U-tube half filled with agar gel. After diffusing 
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through a column of gel in a U-tube the concentrations of the meet- 
ing solutions are reduced to the necessary dilution, whilst sufficient 
quantities of the reagents are available to produce well-defined 
disks. 

The distances between the layers of precipitate are found to 
depend rather on the concentration of the solute in the gel than 
on that of the reagent penetrating from above. By interchanging 
the positions of the reacting substances, different intervals between 
the layers are obtained. 

Experiments are also described in which silver nitrate and 
sodium chloride (which has a negative adsorption value) were the 
reacting substances. Stratification was not obtained in straight 
tubes, but when the solutions were placed in U-tubes containing 
agar gel, lamination was observed. Direct experiments to deter- 
mine the nature of the adsorption of sodium chloride from solution 
by precipitated silver chloride indicated that the stratification in 
sodium chloride gels must be explained as the result of the negative 
adsorption. 

Striking photographic illustrations of the strata obtained in 
various experiments are appended. H. W. B. 


Adsorption of Narcotics by Gels. R.Somoayi (Intern. Zeitsch. 
phys.-chem. Biol., 1916, 2, 412—415).—The results of the experi- 
ments indicate that the amount of a narcotic, such as alcohol, 
acetone, or urethane, adsorbed by animal charcoal or by gelatinous 
silicic acid, does not bear any constant relation to its corresponding 
capillary-active power. H. W. B. 


Temperature Effect in Dialysis and a Simple Rapid Dialyser. 
Marks Nerpie (J. Amer. Chem. Soc., 1916, 38, 1270—1272).—It is 
pointed out that the rate of dialysis depends on (1) the nature of 
the membrane, (2) the area of the membrane in contact with liquid 
on both sides, (3) the difference in concentration of diffusible sub- 
stances on the two sides of the membrane, and (4) the temperatures 
of the internal and external liquids. A rapid method of dialysis 
has been devised in which special advantage is taken of the third 
and fourth factors. It consists in suspending a parchment-paper 
membrane of about 1 litre capacity in a 2-litre beaker containing 
about a litre of the solution to be dialysed. Cold distilled water 
is run at a fairly constant rate into the membrane, which is kept 
rather more than half full by means of an automatic syphon. The 
colloidal solution in the beaker is heated to any desired tempera- 
ture (70—90°). By means of such a dialyser a hydrous ferric 
oxide hydrosol can be prepared in twenty days which would require 
six months for its preparation by dialysis in the cold. E. G. 


Demonstration of the Rational Character of New Formule 
of Solubility. Axs. Cotson (Compt. rend., 1916, 163, 57—59).— 
A theoretical discussion from a thermodynamic point of view of 
formule recently propounded (compare this vol., ii, 374). W. G. 
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A Case of Elevation of Solubility. Hans von Ever and 
Erik Léwennamn (Zeitsch. Elektrochem., 1916, 22, 199—200).— 
When benzoic acid and salicylic acid are simultaneously dissolved in 
water there is a mutual decrease in solubility which is in accord 
with the law of mass action. When these two acids are dissolved 
in a non-ionising solvent both acids become more soluble in the 
presence of the other; thus at 25° 100 c.c. of benzene solution 
contains 7°60 grams of benzoic acid and 0°762 gram of salicylic acid 
when the acids are taken alone, but when the acids are taken 
together 100 c.c. of solution contain 7°76 grams of benzoic acid and 
2°50 grams of salicylic acid. The increase in solubility is held to 
be due to complex formation, of a weak kind, between the two acids. 
This idea is supported by cryoscopic measurements. J. F. S. 


Protective Colloids. 1V. Linseed as Protective Colloid. 
A. Gursier, J. Huser and E. Kuun (Kolloid. Zeitsch., 1916, 18, 
201—210. Compare this vol., ii, 231, 303)—The preparation of 
colloidal solutions from linseed is described. The seeds are shaken 
with water saturated with chloroform at the ordinary tempera- 
ture for twenty-four hours and the aqueous extract subjected to 
dialysis either directly or after a preliminary purification by coagu 
lation with alcohol. 

The stability of the colloidal solutions has been examined with 
special reference to the influence of concentration, temperature, and 


electrolytes. H. M. D. 


Agglutination of Colloidal Systems. TT. Marusawa (Jntern. 
Zeitsch. phys.-chem. Biol., 1916, 2, 430—443).—The rate of agglu- 
ination of various colloidal systems (arsenious sulphide, iron hydr- 
oxide, kaolin, charcoal, albumin, lecithin, blood serum, milk, and 
a bacterial emulsion) by acids, salts of the heavy metals, and dyes 
has been estimated by the author, who concludes that the agglu- 
tination is dependent chiefly on the potential (cohesion pressure) of 
the ions present (compare Traube, A., 1909, ii, 216). Electropositive 
systems are agglutinated most readily by acids such as tartaric and 
citric acids, whilst acids such as nitrie and trichloroacetic acids are 
most effectual for the agglutination of electronegative systems. The 
rate of agglutination is dependent on two constants—the nature of 
the colloidal system and the agglutinating agent. Copper and lead 
are the most effective agglutinating agents, and the disinfecting 
power of their compounds is largely to be ascribed to the high 
irreversible agglutinating power of these cations. H. W. B. 


Non-, Uni- and Bi-variant Equilibria. IX. F. A. H. 
ScurEIneMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 
1676—1691. Compare this vol., ii, 381, 422).—In previous papers 
it has been shown that the types of pressure-temperature equili- 
brium diagrams may be derived without knowledge of the volume 
and entropy changes which are involved in the transformations asso- 
ciated with the invariant points. In order to obtain the direction 
of the equilibrium curves in the invariant point, the volume and 
entropy data are required. H. M. D. 
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Consecutive Reactions. I. The Measurement of Consecu- 
tive Reactions with a Single Set of Intermediate Products 
which can be Estimated Quantitatively. ANTON SKRABAL 
(Monatsh., 1916, 37, 137—-171).—It is shown that the velocity- 
coefficients characteristic of a reaction which takes place in two 
stages can be calculated from the experimental data, provided that 
the concentration of the intermediate substances as well as that 
of the reacting substances or final products can be determined at 
any particular moment by suitable analytical methods. An example 
of such a reaction is presented by the alcoholysis of the methyl 
ester of dioxalmalonic acid, which yields methyl malonate as a final 
product with the formation of monoxalmalonic ester as an inter- 
mediate step. In benzene solution the monoxalic derivative occurs 
almost exclusively in the enolic form, and may be estimated by 
Meyer’s bromine method. H. M. D. 


Halogen Oxy-compounds. XI. Kinetics of the Formation 
of Ilodate from Hypoiodite for Small Iodide Concentrations. 
Anton SxraBaL and Ricuarp Honispaum (Monatsh., 1916, 37, 
191—-203).—Further experiments on the rate of formation of iodate 
from hypoiodite in aqueous solution at 25° have shown that the 
velocity 1s independent of the concentration of the iodine ion when 
this falls below a certain small value. The limiting concentration 
varies with the hydroxyl-ion concentration of the solution. Accord- 
ing to experiments in which the iodine-ion concentration was 
reduced to a very small value, which, moreover, remained unchanged 
throughout the course of the reaction, the velocity of the reaction 
is directly proportional to the square of the hypoiodite concentra- 
tion and inversely proportional to the hydroxyl-ion concentration. 
The constant conditions referred to were attained by the addition 
of silver hydroxide to the solution, the mixture being thoroughly 
agitated during the course of the experiment to facilitate the 
removal of the iodine ion. 

The reaction velocity was found to increase in the ratio 2°5/1 
for a rise of 10°, and experiments in which varying quantities of 
sodium nitrate were added to the solution showed that the velocity 
is increased in presence of foreign electrolytes. H. M. D. 


Time Reaction of the Neutralisation of Carbonic Acid and 
the True Dissociation Constant of Carbonic Acid. Lorre 
Puscu (Zeitsch. Elektrochem., 1916, 22, 206—212).—When car- 
bonic acid is added to a solution of alkali coloured with phenol- 
phthalein a short time elapses before the colour of the indicator 
entirely disappears. It has been shown that this slow disappear- 
ance of the colour is due to a time reaction. The nature of this 
reaction has been investigated in the present paper. The electrical 
conductivity of solutions of carbon dioxide and alkali was measured, 
and from the results it is decided*that a time reaction occurs, 
namely, OH’+CO,=HCO,’ (compare also A. Thiel, A., 1913, ii, 
199). Measurements of the conductivity of solutions of carbonic 
acid show no change in the conductivity with time. This anomaly 
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is explained by the great acceleration of the reaction HO/+CO,= 
HCO,’/, by hydrogen ions. Similar catalytic action of the hydrogen 
ions is found in the transformation of y-hydroxy-aliphatic acids into 
lactones and also in the inversion of sucrose. Conductivity 
measurements of mixtures of sodium hydroxide and carbonic acid 
show that the neutralisation takes place gradually. The equili- 
brium constant, calculated by the Thiel formula, is proportional 
to the concentration of the acid and the base, and inversely pro- 
portional to the quantity of hydrogen carbonate. At 0° it has the 
mean value 0°043. Experiments with ammonia, sulphurous acid, 
and acetic acid show no such behaviour; the neutralisation 
occurred instantaneously. By means of measurements of residual 
current the concentration of the undissociated carbonic acid was 
measured, and from this value the true dissociation constant calcu- 
lated from k,=H" x HCO,'/H,CO;. The value 7°42x 10-4 was 
obtained. Comparative measurements were made with acetic acid, 
and from them it is shown that acetic acid has a smaller dissociation 
constant than carbonic acid. J. F. S. 


Reaction between Iodic and Sulphurous Acids under the 
Influence of Catalysts of Biological Importance. L. BerceLLer 
(Intern. Zeitsch. phys.-chem, Biol., 1916, 2, 444—452).—The 
normal reaction is carried out as follows: 0°5 c.c. of sulphurous 
acid is added to a mixture of 5 c.c. of distilled water, 0°7 c.c. of a 
0°202% solution of iodic acid, and 1 or 2 drops of a 0°5% starch 
solution. The concentration of the sulphurous acid is such that 
abou four minutes elapse before the blue colour suddenly appears. 
The author has now ascertained the effect on the rate of the reaction 
of replacing the 5 c.c. of distilled water with 5 c.c. of various 
solutions. The results may be summarised as follows: Acids acce- 
lerate, whilst alkalis inhibit the reaction ; tartrates, sulphates, oxa- 
lates, and carbonates inhibit, whilst chlorides, bromides, and thio- 
cyanates markedly accelerate the reaction. The cations do not, as 
a rule, have such a marked effect as the anions, but a trace of 
mercuric chloride strongly inhibits the reaction and so also do the 
corresponding bromide, iodide, and cyanide. Hydrocyanic acid 
also delays the reaction, and thus constitutes an exception to the 
general rule for acids. Most alkaloids lengthen the time of the reac- 
tion, but 2% of morphine reduces it by one-half. Colloids, such as 
proteins, colloidal silver or platinum, and lecithin delay the 
appearance of the blue colour; the alcohols and most dyes have a 
similar effect. A concentrated solution of sucrose accelerates, whilst 
a dilute solution inhibits the reaction. These substances, therefore, 
act as catalysts, and the changes they produce in the animal organ- 
ism may, in part, be regarded as the outcome of the exercise of this 
catalytic function. H. W. B. 


Catalytic Action of Pallafium in Oxidation Reactions. 4. 
Scaciiartnt and G. B. Berti-Ceront (Gazzetta, 1916, 46, ii, 
51—56).—At 110—120° the oxidation of oxalic acid by nitric acid 
is accelerated by the presence of a palladium salt, although not 
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to so marked a degree as by manganous (compare Villiers, A., 1897, 
ii, 492) or cerium salts (compare Barbieri and Volpino, A., 1907, 
ii, 465); the action consists apparently of alternate oxidations to 
palladic salt by the nitric acid and reductions to palladous salt by 
the oxalic acid. The oxidation of oxalic acid by persulphates is 
also accelerated by palladous chloride (compare Kempf, A., 1906, ii, 
24). In presence of silver salts, persulphates oxidise ammonia in 
the cold and under suitable conditions the whole of the oxygen of 
the persulphate is used in oxidising the ammonia quantitatively to 
nitrogen (compare Marshall, A., 1901, ii, 156). The same results 
are obtained if the silver salt is replaced- by a palladium salt, but 
in this case it becomes necessary to heat for some time to start the 
reaction. 

Palladous salts readily undergo oxidation into palladic com- 
pounds, especially in the hot. Thus, when palladous nitrate solu- 
tion is heated with concentrated ammonium or potassium persul- 
phate, a brown, palladic compound, possibly Bellucci’s hydrate (A., 
1906, ii, 35) is deposited, which decomposes hydrogen peroxide and 
ammonia vigorously with liberation of gaseous products, and yields 
chlorine when heated with hydrochloric acid. Further, when a 
solution of potassium (or ammonium) palladochloride (or pallado- 
bromide) containing hydrochloric acid is heated with a persulphate, 
the corresponding palladichloride or palladibromide is precipitated 
on cooling. This reaction may be utilised in analysis when palla- 


dium is to be separated from a number of other elements. 
tT. H. P. 


Catalytic Action of Dyes on the Formation of Colloidal 
Gold. I. Travupe and N. Taxkayasu (Intern. Zeitsch. phys.-chem. 
Biol., 1916, 2, 453—459).—The authors have investigated the influ- 
ence of the addition of dyes on the separation of colloidal gold 
from a solution containing gold chloride and sulphurous acid, with 
and without the addition of iodic acid. Most of the dyes examined 
inhibit the reaction, particularly eosin, fluorescein, and other fluores- 
cent dyes. Certain blue dyes, however, such as methylene-blue and 
isamine-blue, also malachite-green and acid violet, hasten the reac- 
tion. The dyes are regarded as functioning as catalysts, and in the 
case of the blue dyes their influence is perceptible even at a dilution 
of 1 in a thousand millions. H. W. B. 


An Atomic Model. L. Zeunper (Ber. Deut. physikal. Ges., 
1916, 18, 134—-148).—In view of discrepancies between theory and 
experiment, the author is of the opinion that atomic models, which 
are based on the electron theory, are open to many objections. A 
model of an entirely different type is described, the properties of 
which are determined by its relation to the ether, which is assumed 
to be a substance with the attributes of other forms of matter. 

In terms of this atomic model, it is said to be possible to explain 
the phenomena of light, electricity, and radioactivity. H. M. D. 
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A Hypothesis of Molecular Configuration in Three Dimen- 
sions ot Space. Sir Witiiam Ramsay (Proc. Loy. Soc., 1916, [ A}, 
92, 451—462).—The views put forward in a previous paper (T., 
1908, 98, 781) have been elaborated, and an attempt is made to 
describe the mechanism which is involved in chemical combination. 

It is supposed that the atom is spherical, and that the valency 
electrons revolve round this sphere forming a system which can be 
represented by a ball and a circular coil of wire through which a 
current is passed. Further assumptions made are (1) that the orbit 
is a circle the diameter of which is less than that of the sphere 
and is parallel to some equatorial plane which occupies a fixed 
position in the atom; (2) that the orbits of different valency elec- 
trons are not necéssarily of the same diameter; and (3) that some 
electrons may revolve clockwise and others anti-clockwise, the direc- 
tion being determined by the electro-positive or electro-negative 
character of the atom. 

Models of such atoms have been constructed from very light and 
fairly rigid, hollow, celluloid spheres. Fine needles were attached 
to the ends of a diameter, and these were carefully centred so that 
the ball rotated on them as an axis. To represent an electron, a 
coil of silk-covered wire was glued to the side of the sphere at 
right angles to its equator, one end of the coil being attached to 
one needle and the other end to the opposite needle. By suitably 
pivoting the needles in cups containing liquid alloy, the balls are 
free to rotate about a vertical axis. 

From experiments made with such atomic models, the conditions 
of stability for various systems of atoms have been determined, and 
these are described in detail. The combinations of spheres which 
have been submitted to examination were designed to throw light 
on the configuration of the molecules of hydrogen, oxygen, ozone, 
hydrogen chloride, water, hypochlorous acid, chlorine monoxide, and 


ammonia. H. M. D. 


“Plate” Forms of Ultrafiltration Apparatus. Grorur 
StanLEy WALPOLE (Biochem. J., 1916, 10, 254—262).—The author 
describes in detail two forms of “ plate’ ultrafiltration apparatus for 
use with the collodion membranes, the preparation of which has 
already been described (A., 1915, ii, 549). The membranes may also 
be prepared by Brown's method (A., 1915, ii, 824), and are to be 
preferred for close differentiation, as when, for instance, it is 
required to separate sugar from dextrin. Where, however, toxins 
or enzymes have to be freed from peptones or simpler substances, it 
is simpler to pour the film in the usual way and to plunge glass 
and membrane into water when drying has proceeded to the correct 
extent. 

In the new apparatus the membranes are clamped between iron 
or aluminium plates, one of which has a corrugated (pyramidal 
pattern) surface. The solution for dialysis is forced under pressure 
to one side of the membrane and the dialysate flows away from the 
other, H. W. B. 


INORGANIC CHEMISTRY. 


Inorganic Chemistry. 


An Active Modification of Nitrogen. VII. Hon. R. J. 
Srrutt (Proc. Roy. Soc., 1916, [A], 92, 438—450. Compare A., 
1915, ii, 336).—The circumstances in which active nitrogen is 
produced have been examined, the experiments being made with 
the steady discharge obtained from a direct current dynamo 
machine. 

A comparison of the quantity of active nitrogen obtained from 
different parts of the discharge column has shown that this is 
greatest near the cathode, falls off to a minimum in the Faraday 
dark space, and increases again in the positive column to a value 
which is constant along that column, but is less than that in the 
neighbourhood of the cathode. 

The results of experiments made with wide and with narrow dis- 
charge tubes show that, for the same current, much more active 
nitrogen is obtained from the positive column in the narrow tube. 
The difference in the yield cannot be accounted for by the difference 
in the potential gradients, for these are found to be very nearly 
equal, and it is supposed that the difference in yield is connected 
with the current density. 

When the current of nitrogen is made to traverse varying 
lengths of the positive column it is found that the yield increases 
at first with the length of the column traversed, but that a limit 
is reached, and beyond this there is no appreciable increase in the 
yield of active nitrogen. This is shown to be due to the destructive 
action of the discharge, the active nitrogen being destroyed as fast 
as it is formed when a certain concentration has been attained. 

Traces of oxygen and other gases have been found to increase 
largely the yield of active nitrogen. From experiments with nitro- 
gen containing small amounts of oxygen, it appears that this 
quantity of oxygen increases considerably the fall of potential 
at the cathode, but has no measurable influence on the fall in the 
positive column. 

Although the formation of active nitrogen is most easily demon- 
strated by experiments at low pressures, it can be shown that it is 
formed by sparking nitrogen at atmospheric pressure. The less 
striking character of the effects obtained at higher pressures is 
due to the more frequent collision of the active molecules with inert 
nitrogen molecules, whereby the active modification is destroyed. 

If a stream of active nitrogen is made to pass over a copper 
cathode which is being scattered by the discharge, it is found that 
the luminous sheath exhibits the copper line spectrum. H. M. D. 


The Rare Gases in Natural Gases. CHartes Mourevu and 
Avo.pHe Lepape (Ann. Chim., 1916, [ix], 5, 225—257).—The con- 
clusion of a résumé (compare this vol., ii, 389). W. G. 
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Allotropy and Solubilities in Water of Ammonium Bromide. 
ALEXANDER SmitH and Hersert E. Eastiack (J. Amer. Chem. 
Soc., 1916, 38, 1261—1266).—Scheffer (this vol., ii, 31) has shown 
by a study of the heating and cooling curves and the solubility 
between 160° and 205° that the enantiotropic transformation of 
ammonium chloride takes place at 184°5°. 

Similar work has been carried out by the authors with ammonium 
bromide. The heating and cooling curves show that the transition 
point of this salt is between 130° and 143°. The solubilities in 
water have been determined by the closed tube method from 0° to 
170°. A well-defined break in the solubility curve occurs at 137°3°, 
the transition temperature. The solubility (grams per 100 grams 
of water) increases from 60°6 at 0° to 99°2 at 50° and 145°6 at 100°. 
These results do not agree with the solubilities recorded by Eder 


(A., 1881, 683). E. G. 


Ammoniates of Silver Salts. J. G. Bruni and G. Levi 
(Gazzetta, 1916, 46, ii, 17—41).—The authors have made a system- 
atic study of the ammoniates of inorganic and organic silver salts, 
the general method of preparation employed consisting in absorp- 
tion of dry ammonia at different temperatures by the dry salt; in 
some cases ammoniacal—alcoholic solutions of the salt were precipi- 
tated by means of ether, and in others aqueous ammoniacal solu- 
tions of the salts were evaporated. The new compounds obtained 


are as follows: 


Ag,0,2NH;; AgF,2NH;,2H.0 or 2AgF,4NH,,5H,O ; AgCl0,,3NH, ; 
AgClO,,2NH, and AgClO,,3NH, ; AgClO,,2NH.Me ; AgBrO;,3NH; ; 
AgMnO,,3NH,; Ag,SO,4NH,; Ag,SeO,4NH,; AgCNO,2NH,; 
H:CO,Ag,2NH,; CO,Ag*CH,°CH,°CO,Ag,4NH, ; 
CO,Ag°CH:CH:-CO,Ag(fumarate),4NH, ; 
CO,Ag-CH:C(CO,Ag)-CH,°CO,Ag,6NH;; CN-CH,°CO,Ag,2NH,; 
CHPh:CH-CO,Ag,2NH, ; C;H,(CO,Ag),,4NH, ; C,(CO,Ag),,12NH,. 
T. H. P. 


Some Reactions of Calcium, Strontium, Zinc, and Magnesium 
Carbonates. W. (Ecusner pe Coninck (Ann. Chim. anal., 1916, 
21, 131—133).—Calcium carbonate reacts with potassium sulphate, 
potassium hydrogen sulphate, and potassium acetate when placed 
in contact with saturated solutions of these salts for several weeks, 
and calcium sulphate, or acetate, is found in the solution. Reaction 
takes place between strontium carbonate and saturated ammonium 
acetate solution, but reaction does not occur between potassium 
hydrogen sulphate and strontium carbonate and barium carbonate, 
respectively, under similar conditions. Barium carbonate is 
attacked slightly by potassium nitrate and ammonium chloride; the 
latter also decomposes magnesium carbonate. Zinc carbonate is 
strongly attacked by concentrated potassium hydrogen sulphate 
solution. W. P. S. 

The Action of Carbon Dioxide at High Temperatures on 


Certain Metals and Metallic Compounds. Ferruccio von Bacno 
(Monatsh., 1916, 37, 119—123).—Zine sulphide, copper, and anti- 
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mony were heated in a porcelain tube placed in a resistance furnace, 
a current of carbon dioxide being passed through the tube. 

Zine sulphide begins to react at 750°, and at 1000° reaction 
takes place readily according to the equation ZnS + 3CO,=ZnO + 
SO,+3CO. Metallic copper shows signs of reaction at its melting 
point (1070°), and at 1200° it is found that cuprous oxide and 
carbon monoxide are slowly formed. Antimony begins to react with 
carbon dioxide at about 830°, and at 1100° the reaction is found 
to occur in accordance with 2Sb+3CO,=Sb,0,+3CO. The anti- 
mony trioxide sublimes at this temperature. No evidence of the 
formation of higher oxides was obtained. H. M. D. 


Equilibria of Mercuric Chloride with Other Chlorides. G. A, 
Linnart (J. Amer. Chem. Soc., 1916, 38, 1272—1280).—In an 
earlier paper (A., 1915, ii, 99) it has been shown that an aqueous 
solution of mercuric chloride contains two types of molecules, 
HgCl, and Hg.Cl,, which combine with sodium chloride to form 
complexes. 

A study has now been made of the complex substances in solu- 
tions of sodium chloride and mercuric chloride by measurements of 
the distribution ratios of mercuric chloride between sodium chloride 
solutions and benzene. The results indicate that the only com- 
pounds existing in aqueous solutions are those which have already 
been prepared in solid, crystalline form. No complex mercuric 
chloride of sodium, potassium, or hydrogen has been shown to exist 
with a higher proportion of chloride than that of the type Na,HgCl,. 
In this connexion it is pointed out that, from a saturated solution 
of mercuric chloride and hydrogen chloride at —10°, Ditte was 
unable to obtain a compound richer in hydrogen chloride than 
HgH,Cl,. It is shown that the mention of the complex salt, 
HgH,Cl,, in Abegg’s “ Anorganische Chemie ”’ is due to a misinter- 
pretation of Ley’s data. E. G. 


Constitution of Manganic Compounds. Jutius Meyer (Zeitsch. 
Elektrochem., 1916, 22, 201—202).—Polemical. The author criti- 
cises several of the statements of Sem (A., 1915, ii, 777). It is 
pointed out that manganic salts exist in solutions of various colours, 
including violet, brown, red, dark green, and olive green, and not 
only in the first two, as stated by Sem. Further, the whole 
of these variously coloured solutions have practically identical 
absorption spectra. Consequently, Sem is not justified in subdivid- 
ing manganic compounds into two classes from the difference of 
colour. It is further held to be unlikely that Sem obtained man- 
ganic nitrates by electrical oxidation. The brown product obtained 
is probably colloidal manganese peroxide. J. F. 8. 


The Polymorphic Transformations of Pure Iron. Rvupo.r 
Rurr and Franz Gorrens (Ferrum, 1915, 18, 1—6).—Electrolytic 
Iron, containing only 0°009% of carbon, is used for the determina- 
tions, after being melted in a porcelain tube in nitrogen. By means 
of a platinum-wound electric resistance furnace, thickly insulated 
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with asbestos, the rate of cooling over a given temperature interval 
may be varied within wide limits. In order to prevent oxidation, 
the mass of iron is enclosed in a porcelain test-tube and covered 
with broken porcelain to the top of the tube, and a slow stream of 
nitrogen is introduced by means of a gas-tight joint. 

Such iron is found to freeze at 1528°, and to undergo the 
y—5-transformation at 1401°. The temperature of the B-y-equili- 
brium is 906°, determined by comparing the heating and cooling 
curves at different rates. In the same way, the temperature of the 
a—B-equilibrium is determined to be 769°. There is no evidence of 
a change between 1000° and 1200°, the development of heat some- 
times observed within that range being due to the presence of 
oxide. C. H. D. 


Determination of the a-§-Transformation in Pure Carbon 
Steels by means of the Thermal Expansion. Jon. DriEsen 
(Ferrum, 1915, 18, 27—31).—On plotting the change of length 
for a given interval of temperature, L,—/,/t,—t,, against the 
temperature, characteristic curves are obtained which are well suited 
to exhibit any discontinuities which may present themselves in the 
expansion of a steel. All the steels examined, ranging from 0°05 to 
145% C., give an almost horizontal line at low temperatures, 
followed by a rapid fall, which reaches a minimum at 745°. This 
corresponds with the conversion of the pearlite into a solid solution. 
The steels containing less than 0°40% C. then exhibit a well defined 
maximum at 765—775%, corresponding with the a—8-transforma- 
tion. The maximum which follows indicates the beginning of the 
B-y change. Steels containing more than 0°4% C. give curves witli 
only a single depression, due to the pearlite change. C. H. D. 


Reactions between Ferrous Oxide and Carbon and between 
Carbon Monoxide and Iron. V. Fatcks (Zeitsch. Elektrochem., 
1916, 22, 121—133. Compare A., 1915, ii, 169)—A continuation 
of experiments already described (loc, cit.). A number of experi- 
ments are made with the object of directly comparing the author’s 
values with those of Schenk (A., 1905, ii, 519; 1907, ii, 470). 

J. F. 8. 


Constitution of Chromic Acid. I. Aswint Kumar Darra and 
NiILraTAN Duar (J. Amer. Chem. Soc., 1916, 38, 1303—1308).—In 
view of the different opinions which have been expressed with 
regard to the question whether chromic acid should be represented 
as H,CrO, or H,Cr,0,, a study has been made of the molecular 
solution volumes and molecular refractivities of chromic acid, 
potassium chromate, and potassium dichromate. The results in 
each case are in support of the formula H,Cr,0,. E. G. 


The Atomic Weight of Uranium. Orro Hénicscumip and 
Sterante Horovitz (Monatsh., 1916, 37, 185—190).—Hitherto all 
atomic weight determinations of uranium have been on material 
separated either from Joachimsthal or Cornish pitchblende. The 
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present determination is for uranium separated from Morogoro 
(German E. Africa) crystallised uranium mineral, which is almost 
free from impurities, and, from the Pb: U ratio, is about 800 million 
ears old, as compared with about 250 million years for pitch- 
blende. The latter contains as impurities nearly all the known 
elements. Two series of determinations, the first with uranous 
bromide sublimed finally in bromine vapour, and the second in 
nitrogen, were made, as in the earlier revision of the atomic weight 
of uranium from pitchblende (Hénigschmid, A., 1914, ii, 662), to 
give minimum and maximum values respectively. The mean 
results were 238°043+0°018 and 238°159+0°023. The latter agrees 
with the value 238°175 before found, within the limit of experi- 
mental error. In the second series, in five analyses, 24°09148 grams 
of uranium tetrabromide required 18°63650 grams of silver and 
gave 32°44272 grams of silver bromide (Ag=107°88 ; ae 


Peptisation of Solid Thorium Oxide. V. Kontscuérrer and 
A. Frey (Zeitsch. Elektrochem., 1916, 22, 145—-161)—Thorium 
dioxide, prepared by the ignition of thorium nitrate, sulphate, or 
hydroxide, is not attacked by acids, whereas that prepared by igni- 
tion of the oxalate forms a colloidal solution in water after treat- 
ment with acid. The latter form of thorium dioxide differs from 
the former in most of its specific reactions. The present paper deals 
with the connexion between the mode of formation and that of 
peptisation of the solid oxide. The condition necessary for the 
production of an oxide which may be completely dissolved to a 
colloidal solution is that the temperature of ignition of the oxalate 
must not exceed 700°, and the product thus produced must not 
be kept at temperatures above 500° for any considerable time. In 
this way a loose, fine, white, anhydrous oxide is obtained which 
readily absorbs small quantities of carbon dioxide and aqueous 
vapour from the air and at the same time loses its colloidal proper- 
ties. The colloidal properties may, however, be regenerated by 
heating gently for a short time. Peptisation of thorium dioxide is 
effected by means of nitric, hydrochloric, hydrobromic, hydriodic, 
and sulphuric acids, and by easily hydrolysed salts of these acids. 
An elevation of the temperature accelerates the change, and concen- 
trated solutions work more rapidly than dilute solutions. A definite 
quantity of acid is required to peptise a given quantity of thorium 
dioxide. The minimum relationship, acid/oxide, increases with 
decreasing concentration of the acid, and also with increasing 
amount of the oxide. Peptisation is accompanied by a decrease in 
the volume of the colloidal system, which is probably to be explained 
by the porous nature of the solid oxide. During peptisation the 
electrical conductivity and the titre of the acid decrease, and the 
presence of thorium salts in the solution can be proved analytically, 
but peptisation and solution do not proceed parallel to one another. 
Thorium dioxide sols are turbid and opalescent even at high dilu- 
tion. They are very sensitive to the presence of electrolytes. Sols 
prepared from solid thorium dioxide differ both in appearance and 
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in their general behaviour from those prepared from freshly pre- 
cipitated thorium hydroxide. The viscosity of the solvent is slightly 
increased by the colloidal substance and the particles are positively 
charged. The sols are very stable both with regard to temperature 
and time. On evaporation of sols, solid gels are produced which 
dissolve spontaneously in water and may be submitted to high 
temperatures without losing their great solubility. The peptisation 
of thorium dioxide may be explained as follows: The acid reacts 
with the surface layer of the oxide particles, and thereby produces 
ions of either Tl°*** or ThO,"*, which become either directly or 
indirectly a constituent part of the sol particles and furnish the 
necessary electric charge. Colloidal thorium dioxide is therefore 
to be regarded as the first step on the way from solid thorium 
dioxide to a dissolved thorium compound. J. F. S. 


Occurrence of Germanium in Zinc Materials. G. H. Bucnanay 
(J. Ind. Eng. Chem., 1916, 8, 585—586).—A by-product derived 
from Wisconsin blende (the exact nature of this product cannot at 
present be disclosed) contained 0°25% of germanium oxide; a few 
other zinc ores, including some from Mexico, were also found to 
contain germanium, but in very small quantity. W. P.S. 


The Doubly-refractive Sol of Vanadium Pentoxide. H. R. 
Kruyt (Proc. K. Akad. Wetensch. Amsterdam, 1916, 18, 


1625—1631. Compare Dieselhorst and Freundlich, this vol., ii, 65). 
—The appearance presented by a colloidal solution of vanadium 
pentoxide, when examined by the ultramicroscope, is described in 
detail. When a cardioid-ultramicroscope is used, the interference 
images show the presence of very elongated rod-like structures in 
quiet Brownian motion, together with small, round disks in a state 
of rapid movement. Some of the rods form combinations of vary- 
ing degrees of complexity, the larger aggregates depositing as 
flakes. With a slit-ultramicroscope, it was found that the elongated 
particles can only be seen when their axes deviate by less than 30° 
from a line perpendicular to the axis of the illuminating beam. 

The effects produced by the action of an electric field are also 
described. When the field is parallel to the direction of the lumin- 
ous beam, very little dispersion takes place, and the elongated 
particles apparently disappear. On the other hand, when the field 
is perpendicular to the luminous beam, the Tyndall effect is very 
pronounced. 

The observations are in agreement with the view that the vana- 
dium pentoxide sol is in many respects very closely similar to a 
liquid crystal. H. M. D. 
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ANALYTICAL CHEMISTRY. 


Mineralogical Chemistry. 


Hydrozincite. W. E. Forp and W. A. Brapiey (Amer. J. 
Sci., 1916, [iv], 42, 59—62).—Radiating masses of small crystals 
of hydrozincite occur in crevices in massive calamine (ZnCO,) at 
Good Springs, Lincoln Co., Nevada. The crystals are very thin, 
platy or lath-shaped, and have a pearly lustre. They are optically 
biaxial and negative; a=1°650, y=1°740. Analysis I of the 
crystals and II of the underlying crystalline mass. For comparison, 
anal. IIT of massive hydrozincite from Malfidano, Sardinia, 


Zn0. H,0. CO.. 

I. 75-58 8-64 [15-78] 
Il. 74-67 8-92 [16-41] 
III. 73-72 10-81 [15-47] 


These analyses, as well as the average of twenty-seven previously 
published analyses, agree with the formula 2ZnCO,,3Zn(OH),. 
Aurichalcite has a similar formula, but differs in containing about 
20% of cupric oxide, replacing zinc oxide; moreover, the optical 
characters, so far as determined, are in agreement, and it is sug- 
gested that these minerals belong to practically the same species. 


L. J. 8. 


Analytical Chemistry. 


Estimation of Dissolved Oxygen in Polluted Waters. 
L. W. Wrxxter (Zeitsch. Nahr. Genussm., 1915, 29, 121—128).— 
Waters containing nitrites and organic matter are treated with 
calcium hypochlorite solution (containing sodium sulphate to 
increase its specific gravity) and dilute sulphuric acid; the excess 
of chlorine is then destroyed by the addition of potassium thio- 
cyanate, and the oxygen is estimated in the usual way; manganous 
sulphate is used in place of manganous chloride, and sulphuric acid 
instead of hydrochloric acid for acidifying the final solution. In 
the case of waste waters containing large quantities of organic sub- 
stances, the dissolved oxygen must be estimated gasometrically. 

W. P. S. 


Identification of Water which has been Treated with 
Alkaline Hypochlorites. Cx. Guinttaumin (Ann. Chim. anal., 
1916, 21, 137; from Soc. Pharm., 1915).—Nitrites are absent from 
water which has been treated with alkaline hypochlorites, and the 
quantity of chlorine absorbed by a water under definite conditions 
is diminished when the water has been treated previously with 
hypochlorite. W. P. S. 
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States of Combination of Sulphur in Wine and _ their 
Estimation. W. J. Baracio.a and O. Scnuppii (Zeitsch. Nahr. 
Genussm., 1915, 29, 193—221).—Sulphur occurs in wine principally 
as inorganic and organic sulphates; free and combined sulphurous 
acid, and “neutral” sulphur (sometimes called protein sulphur), 
are also present. A small quantity of free sulphur (partly colloidal) 
is found in some wines. Inorganic sulphuric acid is estimated by 
precipitation in the cold with barium chloride in an atmosphere of 
carbon dioxide; the organic sulphuric acid is estimated by heating 
the filtrate from the barium sulphate precipitate. Von der Heide’s 
method (A., 1913, ii, 722) is trustworthy for the estimation of the 
total sulphuric acid. Wines contain only traces, if any, of sulphuric 
acid in organic combination. The total sulphurous acid is esti- 
mated by distillation in the presence of phosphoric acid, whilst 
Mathieu and Billon’s method may be used for the estimation of 
the combined sulphurous acid (oxidation of the free sulphurous acid 
by a slight excess of iodine, adding an excess of sodium arsenite, 
and distilling the combined sulphurous acid after this has been 
liberated by phosphoric acid). For the estimation of total sulphur 
the wine is treated with sodium carbonate and hydrogen peroxide, 
evaporated to dryness, the residue mixed with potassium nitrate, 
and ignited ; the sulphate in the ash is then estimated gravimetri- 
eally. ‘‘ Neutral” sulphur is estimated by boiling the wine with 
hydrochloric acid to expel sulphur dioxide, precipitating the sul- 
phuric acid with barium chloride, oxidising the filtrate from the 
barium sulphate with nitric acid, and precipitating the resulting 
sulphuric acid with barium chloride. Ww. FP. G. 


Separation and Estimation of Polysulphides and Thio- 
sulphate in Lime-Sulphur Liquors. 8S. PD. Averirr (J. Ind. 
Eng. Chem., 1916, 8, 623—-627).—Calcium polysulphide may be 
decomposed by iodine solution, and thus eliminated from a solution 
containing thiosulphate previous to the titration of the latter. As 
applied to lime-sulphur liquors the method depending on this 
fact is carried out as follows: An aliquot portion of the diluted 
lime-sulphur liquor is titrated with V/10-iodine solution until the 
yellow colour has nearly disappeared; a small crystal of sodium 
nitroprusside is then added, and the iodine solution is run in until 
the purple coloration is discharged. The titration with the iodine 
solution is then continued to obtain the amount of thiosulphate 
present. Hydrochloric acid may be used to decompose the poly- 
siilj-hide, but in this case the hydrogen sulphide must be expelled 
by boiling the solution before the thiosulphate is titrated. The 
author has established the fact that hydrogen sulphide may thus 
be expeiled without decompcsing the thiosulphate. An alternative 
method consists in adding iodine solution until both the sulphide 
and thiosulphate have been decomposed ; one drop of ammonia and 
a slight excess of sodium sulphide solution are then added, the 
mixture rendered slightly acid with hydrochloric acid, the hydrogen 
sulphide expelled by boiling, and the solution titrated with iodine 
solution. This method depends on the fact that sodium sulphide 
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reacts with tetrathionate to form thiosulphate, the tetrathionate 
being formed by the action of the iodine on the thiosulphate present 
originally. A fourth method consists in separating the sulphide 
by means of ammoniacal cadmium chloride solution before the 
thiosulphate is titrated with iodine solution. All four methods 
yield trustworthy results. The sulphur precipitated when the solu- 
tion is treated by iodine solution or hydrochloric acid may be col- 
lected on a weighed filter, washed, dried at 96° for forty-five 
minutes, and weighed. W. P. S. 


Rate of Distillation of Ammonia from Water. F. W. 
BruckMILLer (J. Ind. Eng. Chem., 1916, 8, 602—603).—For all 
practical purposes it is not necessary to collect and nesslerise more 
than three 50 c.c. portions of distillate for the estimation of free 
ammonia in waters, and four 50 c.c. portions for the albuminoid 
ammonia. The error will not amount to more than 0°05 part of 
ammonia per million of water in the case of free ammonia or more 
than 0°2 part of albuminoid ammonia. W. P. 8. 


Sodium Sulphate as a Substitute for Potassium Sulphate 
in the Gunning Modifications for the Estimation of Nitrogen. 
W. L. Larsnaw (J. Ind. Eng. Chem., 1916, 8, 586—587).—Anhy- 
drous sodium sulphate is an efficient substitute for potassium 
sulphate in the estimation of nitrogen by the Kjeldahl-Gunning 
method ; about 7 grams of the salt should be used in each estima- 


tion. W.P.S 


Kjeldahl Modification for the Hstimation of Nitrogen in 
Nitre-substitution Compounds. W. C. Cope (J. Ind. Eng. 
Chem., 1916, 8, 592—593).—The nitrogen in such substances as 
nitrotoluenes, nitrobenzenes, picric acid, etc., may be estimated as 
follows: About 0°5 gram of the substance is dissolved in 30 c.c. 
of sulphuric acid containing 2 grams of salicylic acid; the cold 
mixture is then treated with 2 grams of zinc dust, added in small 
portions at a time, and after two hours the mixture is boiled for 
two hours. The boiling is continued for one hour after the addi- 
tion of 1 gram of mercuric oxide, the mixture then cooled, 7°5 grams 
of potassium sulphate and 10 c.c. of sulphuric acid are added, and 
the mixture is boiled for two hours. The ammonia is now distilled 
in the usual way. WW. FP. &. 


Estimation of Total Nitrogen in Urine. KR. DHomMéE 
(Ann. Chim. anal., 1916, 21, 135—137; from Bull. Sct. pharm., 
1915).—Ten c.c. of the urine are heated in a flask with 5 c.c. of 
40% sodium hypophosphite solution and 10 c.c. of concentrated 
sulphuric acid until the organic matter has been destroyed; the 
clear liquid is then neutralised with sodium hydroxide solution, 
using phenolphthalein as indicator; 40 ¢c.c. of neutral 35% form- 
aldehyde solution are added, ont the -mixture is titrated with 
V/10-sodium hydroxide solution. The number of c.c. of the latter 
solution used is multiplied by 0°1446 to obtain the weight of total 
nitrogen per litre of urine. W. P. S. 
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i Detection and Estimation of Nitrates in Waters. L. W. 
Wingter (Zeitsch. Nahr. Genussm., 1915, 29, 10—17).—One hun- 
dred c.c. of the water are treated with starch solution and potassium 
iodide and then acidified with phosphoric acid; a blue coloration 
appears at once if the water contains 0°5 mg. or more of N,Os per 
litre, whilst 0°05 mg. of N,O, yields a blue coloration after the lapse 
of about ten minutes. In the case of waters containing less than 
0°3 mg. of N,O, per litre, the quantity of the latter may be esti- 
mated by placing 100 c.c. of the sample (previously shaken in 
contact with air) in a stoppered flask, adding starch solution and 
0°2 gram of potassium iodide, and acidifying the mixture with 
5 e.c. of 25% phosphoric acid. The flask is placed in the dark for 
twenty-four hours, and the liberated iodine then titrated with 
NV /200-thiosulphate solution. Owing to secondary reactions which 
take place, the quantity of thiosulphate used is not strictly propor- 
tional to the amount of nitrous acid present; a table is given 
showing the value of the thiosulphate solution in terms of nitrous 
acid. For the estimation of larger quantities of nitrous acid, 
100 c.c. of the water are acidified with phosphoric acid, starch 
solution and 5 grams of potassium hydrogen carbonate are added, 
followed, after a short time, by 0°2 gram of potassium iodide, and, 
after ten minutes, the iodine is titrated with thiosulphate solution. 
Ferrous salts, if present, must be removed from the water previ- 


ously by treatment with sodium hydroxide and filtration. 
W. P. S. 


Titration of Hypophosphites. J. M. Kotrnorr (Pharm. 
Weekblad, 1916, 58, 909—916).—Solutions of hypophosphites can 
be accuratelv estimated by oxidation with permanganate, iodine, 
chlorine, or bromine. Satisfactory results are not obtained with 


hydrogen peroxide, potassium percarbonate, or potassium persul- 
phate. A. J. W. 


Grete’s Direct Volumetric Method ffor SHEstimating 
Phosphoric Acid in Manures. Grora Inoze (Landw. Versuchs- 
Stat., 1916, 88, 433—444).—A description of Grete’s method (A., 
1888, 1341 ; 1909, ii, 936), in which a solution of glue (prepared by 
boiling ordinary glue with nitric acid and afterwards freeing the 
solution from phosphoric acid and calcium) is employed as indi- 
cator. The method, which yields satisfactory results, requires, at 
first, a good deal of patience. The solutions must be free from 
hydrochloric acid and organic matter, and must not contain at all 
large amounts of iron. N. H. J. M. 


Recovery of Ammonium Molybdate from the Filtrates 
obtained in the Estimation of Phosphorus in Steel and Iron. 
RicuarD Friepricn (Chem. Zeit., 1916, 40, 560—561).—The 
filtrates are treated with sodium phosphate, the yellow precipitate 
of ammonium phosphomolybdate is collected, washed with water 
containing sodium sulphate, and air-dried. Five hundred grams 
of the dry precipitate are then dissolved in concentrated ammonia, 
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and the solution is treated with 30 grams of ammonium chloride 
and 60 grams of magnesium chloride; the ammonium magnesium 
phosphate is separated by filtration, dissolved in hydrochloric acid, 
and any ammonium phosphomolybdate which may be precipitated 
is collected. The filtrate from the ammonium magnesium phosphate 
precipitate is treated with a few drops of hydrogen peroxide 
solution, and hydrochloric acid is added until molybdic acid is no 
longer precipitated ; an excess of hydrochloric acid is to be avoided. 
The precipitated molybdic acid is collected, washed, dried, and 
dissolved in ammonia (1:1) at 90°; the solution, on cooling, deposits 
crystalline ammonium molybdate. The mother liquor from these 
crystals and the filtrate from the molybdic acid precipitate are 
added to subsequent filtrates from which molybdic acid is to be 
recovered, W. P. S. 


The Silver Arsenate Test for Arsenic. L. J. Currman and 
P. Dascuavsky (J. Amer. Chem. Soc., 1916, 38, 1280—1282).— 
The test in which arsenic is precipitated in the form of silver 
arsenate has been studied with the object of ascertaining the condi- 
tions in which it will give constant results. It has been found that 
with solutions of pure sodium arsenate the addition of silver nitrate 
is capable of detecting 0°02 mg. of arsenic. In presence of ammon- 
ium nitrate, 0°2 mg. of arsenic in the form of sodium arsenate can 
be detected. In systematic analysis, 0°5 mg. of arsenic can be 
detected with certainty by means of the following procedure. 

The solution (20 c.c.) containing one or more of the elements, 
arsenic, antimony, and tin, is neutralised with ammonia, 2°5 c.c. of 
concentrated hydrochloric acid are added, and the mixture is 
heated until it boils, and then treated with hydrogen sulphide. The 
solution is diluted to 100 c.c. and again treated with hydrogen 
sulphide until precipitation is complete. The precipitate is col- 
lected, transferred to a beaker, heated for five minutes with 10 c.c. 
of concentrated hydrochloric acid, and the product is diluted and 
filtered. ‘The residue is washed and boiled with 2 c.c. of concen- 
trated nitric acid, and the solution is filtered. The filter-paper 
is washed, and the filtrate and washings are concentrated to 2 c.c. 
and transferred to a test-tube. Silver nitrate is added, the solution 
is rendered slightly alkaline with ammonia, and then acidified 
faintly with acetic acid and left for a few minutes. E. G. 


Estimation of Total Carbon in Soils. Roserr M. Sarrer 
(J. Ind. Eng. Chem., 1916, 8; 637—639).—The method described 
depends on the combustion of the soil in oxygen, the resulting 
gases being dried over phosphoric oxide and then absorbed in a 
soda—lime tube. The gases are passed over granulated zinc before 
entering the drying and absorption tubes, in order to remove 
sulphur, chlorine, or acid fumes. A convenient form of apparatus 
for use in the estimation is illustrated; a three-way tap at the 
exit end of the combustion tube enables a current of oxygen to be 
drawn through the tube, previous to the estimation, without allow- 
ing it to pass through the absorption part of the apparatus. 

W. P. S. 
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Modification of the Gas Burette of the Parr Total Carbon 
Apparatus. Howarp Loomis (J. Ind. Eng. Chem., 1916, 8, 639). 
—It sometimes happens that, after the absorption of the carbon 
dioxide, the volume of the residual air is less than 100 c.c. and 
cannot be measured directly in the buretie. A second three-way 
tap is therefore inserted between the generating flask and the 
burette, so that a measured volume of air can be admitted to the 
burette. The residual air from the absorption pipette is then 
forced into the burette and its volume measured by difference. 


W. P. S. 


Estimation of Potassium in Potassium Salts by the 
Perchlorate Method. 8B. Scuuize (Landw. Versuchs-Stat., 1916, 
88, 397-—398).—A reply to Hager and Kern (this vol., ii, 114). 
The loss of potassium in barium sulphate precipitates has long 
been known (Fresenius’s “ Lehrbuch,” 1, 151), but has been over- 
looked. This source of error is of importance in the case of salts 
containing small amounts of potassium and large amounts of 


sulphates. N. H. J. M. 


Estimation of Calcium. Epwarp Canen and WILLIAM 
HotpswortH Hurtiey (Biochem. J., 1916, 10, 308-—-312).—The 
method is devised to estimate the calcium in tissues which on 
incineration yield a residue which is only dissolved in sulphuric 
acid with great difficulty. It is found that such a calcined residue 
dissolves completely and immediately when heated with a solution 
of phosphoric acid of suitable strength. 

The tissue (100 grams) is dried and incinerated in the usual 
way. To the residue 10—20 c.c. of phosphoric acid (D 12) (1 vol. 
of syrupy phosphoric acid to 3 vols. of water) are added, and heat 
is gently applied. The residue dissolves readily, and after diluting 
with 50—100 c.c. of water a large excess of a 3°78% solution of 
crystallised oxalic acid is added. Precipitation is rapid, and the 
precipitate is crystalline, but a little calcium remains in solution. 
To effect complete precipitation a volume of ammonia equal to that 
of the oxalic acid used is then added, the strength of the ammonia 
being exactly equivalent to that of the oxalic acid, namely, 1°02% 
NH;. If magnesium is present, the ammonia must be added slowly 
from a burette, with shaking. After one hour, the solution filters 
quickly, and the filtrate is perfectly clear. The calcium is then 
estimated gravimetrically, or volumetrically with permanganate, in 
the usual way. 

When excess of magnesium is present, a little of it may be pre- 
cipitated with the calcium oxalate. It is, in this case, advisable to 
redissolve the calcium oxalate precipitate in phosphoric acid and 
reprecipitate as oxalate, H. .W. B. 


Modification of McCrudden’s Method for Calcium, for the 
Estimation of Calcium and Strontium in the Presence of 
Phosphoric Acid and a Small Amount of Iron. 0. B. 
Winter (J. Ind. Eng. Chem., 1916, 8, 603—604).—The following 
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modification of the method (A., 1910, ii, 243) yields trustworthy 
results: The solution containing calcium and strontium is diluted 
to 200 c.c., a few drops of alizarin solution are added, followed by 
ammonia, until the solution is just alkaline; the solution is then 
rendered slightly acid with hydrochloric acid, 10 c.c. of WV /2-hydro- 
chloric acid and 10 c.c. of 2°5% oxalic acid solution are added, the 
mixture is boiled, and saturated ammonium oxalate is introduced 
in small quantities at a time until about twice the amount required 
to precipitate the calcium and strontium has been added. When 
cold, the mixture is treated with 8 c.c. of 20% sodium acetate solution 
and 15 c.c. of 95% alcohol; the presence of the latter insures the 
complete precipitation of the strontium oxalate. After sixteen 
hours the precipitate is collected, washed with 1% ammonium 
oxalate solution containing 20% of its volume of alcohol, ignited, 
the resulting oxides are dissolved in nitric acid, the solution is 
evaporated, and the calcium nitrate separated from the strontium 
nitrate by means of absolute alcohol and ether. W. P. S. 


Bottle for the Iodometric Titration of Copper. O. DExTER 
Neat (J. Amer. Chem. Soc., 1916, 38, 1308—1309).—The use of 
potassium iodate for iodometric estimations as described by Andrews 
(A., 1903, ii, 686) has been applied by JamieSon, Levy, and Wells 
(A., 1908, ii, 634) to the estimation of copper in ores. Hydrogen 
cyanide is liberated in this process with development of sufficient 
pressure to cause the ejection of particles of liquid when the stopper 
is removed from the bottle during the addition of successive quan- 
tities of the iodate solution. The use of an open flask does not 
admit of sufficient freedom in shaking, but the difficulty can be 
overcome by replacing the glass stopper by a two-holed rubber 
stopper carrying two glass tubes about 8 cm. long, one widened at 
the top for the introduction of the iodate solution and the other 
serving as an outlet for the vapour, their length preventing loss of 
liquid during shaking. A more efficient form is described, which 
consists of a bottle with a one-holed rubber stopper through which 
passes a tube, 7—8 mm. in diameter, widened at the upper end 
and narrowed and curved at the lower end, and provided with an 
aperture just below the stopper. This aperture serves for the 
escape of gases and also enables the last drop of iodate solution to 
be washed down by shaking the bottle. This bottle has been found 
quite satisfactory in practice. E. G. 


Estimation of Aluminium as Oxide. Witiiam Brum (J. 
Amer. Chem. Soc., 1916, 38, 1282—1297).—The various recom- 
mendations which have been made from time to time in connexion 
with the estimation of aluminium by precipitation with ammonium 
hydroxide and subsequent ignition to the oxide, have been consi- 
dered and the best conditions for the estimation have been estab- 
lished. Observations made with the hydrogen electrode as sug- 
gested by Hildebrand and Harned (A., 1913, ii, 727) showed that 
the precipitation of aluminium hydroxide by ammonia is complete 
when [H+]=10-®5 to 10-75, points which are defined approxi- 
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Modification of the Gas Burette of the Parr Total Carbon 
Apparatus. Howarp Loomis (J. Ind. Eng. Chem., 1916, 8, 639). 
—It sometimes happens that, after the absorption of the carbon 
dioxide, the volume of the residual air is less than 100 c.c. and 
cannot be measured directly in the burette. A second three-way 
tap is therefore inserted between the generating flask and the 
burette, so that a measured volume of air can be admitted to the 
burette. The residual air from the absorption pipette is then 
forced into the burette and its volume measured by difference. 


W. P. S. 


Estimation of Potassium in Potassium Salts by the 
Perchlorate Method. B. Scuutze (Landw. Versuchs-Stat., 1916, 
88, 397-—398).—A reply to Hager and Kern (this vol., ii, 114). 
The loss of potassium in barium sulphate precipitates has long 
been known (Fresenius’s “ Lehrbuch,” 1, 151), but has been over- 
looked. This source of error is of importance in the case of salts 
containing small amounts of potassium and large amounts of 


sulphates. N. H. J. M. 


Estimation of Calcium. Epwarp Canen and WILLIAM 
HotpswortH Hurtiey (Biochem. J., 1916, 10, 308—-312).—The 
method is devised to estimate the calcium in tissues which on 
incineration yield a residue which is only dissolved in sulphuric 
acid with great difficulty. It is found that such a calcined residue 
dissolves completely and immediately when heated with a solution 
of phosphoric acid of suitable strength. 

The tissue (100 grams) is dried and incinerated in the usual 
way. To the residue 10—20 c.c. of phosphoric acid (D 12) (1 vol. 
of syrupy phosphoric acid to 3 vols. of water) are added, and heat 
is gently applied. The residue dissolves readily, and after diluting 
with 50—100 c.c. of water a large excess of a 3°78% solution of 
crystallised oxalic acid is added. Precipitation is rapid, and the 
precipitate is crystalline, but a little calcium remains in solution. 
To effect complete precipitation a volume of ammonia equal to that 
of the oxalic acid used is then added, the strength of the ammonia 
being exactly equivalent to that of the oxalic acid, namely, 1°02% 
NH;. If magnesium is present, the ammonia must be added slowly 
from a burette, with shaking. After one hour, the solution filters 
quickly, and the filtrate is perfectly clear. The calcium is then 
estimated gravimetrically, or volumetrically with permanganate, in 
the usual way. 

When excess of magnesium is present, a little of it may be pre- 
cipitated with the calcium oxalate. It is, in this case, advisable to 
redissolve the calcium oxalate precipitate in phosphoric acid and 
reprecipitate as oxalate, H. W. B. 


Modification of McCrudden’s Method for Calcium, for the 
Estimation of Calcium and Strontium in the Presence of 
Phosphoric Acid and a Small Amount of Iron. O. B. 
Winter (J. Ind. Eng. Chem., 1916, 8, 603—604).—The following 
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modification of the method (A., 1910, ii, 243) yields trustworthy 
results: The solution containing calcium and strontium is diluted 
to 200 c.c., a few drops of alizarin solution are added, followed by 
ammonia, until the solution is just alkaline; the solution is then 
rendered slightly acid with hydrochloric acid, 10 c.c. of WV /2-hydro- 
chloric acid and 10 c.c. of 2°5% oxalic acid solution are added, the 
mixture is boiled, and saturated ammonium oxalate is introduced 
in small quantities at a time until about twice the amount required 
to precipitate the calcium and strontium has been added. When 
cold, the mixture is treated with 8 c.c. of 20% sodium acetate solution 
and 15 c.c. of 95% alcohol; the presence of the latter insures the 
complete precipitation of the strontium oxalate. After sixteen 
hours the precipitate is collected, washed with 1% ammonium 
oxalate solution containing 20% of its volume of alcohol, ignited, 
the resulting oxides are dissolved in nitric acid, the solution is 
evaporated, and the calcium nitrate separated from the strontium 
nitrate by means of absolute alcohol and ether. W. P. 8. 


Bottle for the Iodometric Titration of Copper. O. DExTER 
Neat (J. Amer. Chem. Soc., 1916, 38, 1308—1309).—The use of 
potassium iodate for iodometric estimations as described by Andrews 
(A., 1903, ii, 686) has been applied by Jamieson, Levy, and Wells 
(A., 1908, ii, 634) to the estimation of copper in ores. Hydrogen 
cyanide is liberated in this process with development of sufficient 
pressure to cause the ejection of particles of liquid when the stopper 
is removed from the bottle during the addition of successive quan- 
tities of the iodate solution. The use of an open flask does not 
admit of sufficient freedom in shaking, but the difficulty can be 
overcome by replacing the glass stopper by a two-holed rubber 
stopper carrying two glass tubes about 8 cm. long, one widened at 
the top for the introduction of the iodate solution and the other 
serving as an outlet for the vapour, their length preventing loss of 
liquid during shaking. A more efficient form is described, which 
consists of a bottle with a one-holed rubber stopper through which 
passes a tube, 7—8 mm. in diameter, widened at the upper end 
and narrowed and curved at the lower end, and provided with an 
aperture just below the stopper. This aperture serves for the 
escape of gases and also enables the last drop of iodate solution to 
be washed down by shaking the bottle. This bottle has been found 
quite satisfactory in practice. E. G. 


Estimation of Aluminium as Oxide. Witiiam Brum (J. 
Amer. Chem. Soc., 1916, 38, 1282—1297).—The various recom- 
mendations which have been made from time to time in connexion 
with the estimation of aluminium by precipitation with ammonium 
hydroxide and subsequent ignition to the oxide, have been consi- 
dered and the best conditions for the estimation have been estab- 
lished. Observations made with the hydrogen electrode as sug- 
gested by Hildebrand and Harned (A., 1913, ii, 727) showed that 
the precipitation of aluminium hydroxide by ammonia is complete 
when [H+]=10-*5 to 10-75, points which are defined approxi- 
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mately by the colour change of methyl-red and of rosolic acid. The 
presence of ammonium chloride during precipitation is of advan- 
tage in limiting the alkalinity and coagulating the precipitate. 
Solutions of ammonium nitrate and ammonium chloride are equally 
satisfactory for washing the precipitate. Owing to the hygroscopic 
nature of aluminium oxide, crucibles containing it should be kept 
covered in the desiccator and on the balance. The presence of 
aluminium chloride during ignition does not cause any appreciable 
loss of aluminium oxide. 

The following procedure is recommended. To the solution, con- 
taining at least 5 grams of ammonium chloride (or an equivalent 
amount of hydrochloric acid) a few drops of methyl-red (0°2 alco- 
holic solution) are added, and the solution is heated until it boils. 
Dilute ammonium hydroxide is added drop by drop until the 
solution becomes yellow. The solution is then boiled for one to 
two minutes and filtered. The precipitate is washed with hot 2% 
solution of ammonium chloride or nitrate, and is then ignited in a 
platinum crucible until all the carbon has been burned off, and is 
afterwards heated for five minutes with the blowpipe. The crucible 
is allowed to cool in a desiccator and weighed. It is advisable 
to heat a second time with the blow-pipe for five minutes and 
re-weigh. E. G. 


Electroanalysis of Cobalt Without Platinum EHlectrodes. 
J. GuzmAn Carrancio and E. Jimeno (Anal. Fis. Quim., 1916, 14, 
250—257).—An account of the application of Guzman’s electrolytic 
method with a cathode of copper and an anode of passive iron to 
the separation of copper from cobalt and from nickel. A. J. W. 


Qualitative and Quantitative Analysis of Tungsten. M. 
L. Hartman (Chem. News, 1916, 114, 27—28; from Pahasapa 
Quarterly).—Tungsten may be identified by the blue coloration 
which is obtained when a substance (ore) containing the metal is 
fused with sodium carbonate and the mass then treated with hydro- 
chloric acid and zinc. Under similar conditions, columbium gives a 
blue coloration, which disappears when the mixture is diluted with 
water; vanadium salts also give a blue coloration when reduced, 
but tartaric acid will effect this reduction whilst it will not reduce 
tungsten salts. Three methods are available for the estimation 
of tungsten. Hydrofluoric Acid Method.—The powdered ore is 
digested for several hours on a water-bath with a mixture of hydro- 
chloric and hydrofluoric acids, and the solution then evaporated 
with an excess of hydrochloric acid to a volume of about 15 c.c. 
Twenty c.c. of hydrochloric acid and 8 c.c. of nitric acid are now 
added, the mixture evaporated to about 10 c.c., diluted with 50 c.c. 
of hot water, boiled for thirty minutes, and the precipitated tungstic 
acid is collected on a filter and washed with very dilute hydro- 
chloric acid. The precipitate is then dissolved in ammonia, the 
solution evaporated to dryness, the residue ignited, and weighed 
as WO;. Fusion Method.—The ore is fused with a mixture of 
sodium and potassium carbonates, and the aqueous solution of the 
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alkali tungstate is evaporated with nitric acid; the residue thus 
obtained is heated at 120°, moistened with nitric acid, ammonium 
nitrate solution is added, and the precipitate collected, washed 
with ammonium nitrate solution, dried, and ignited. Silica is 
removed from the ignited precipitate by treatment with hydrofluoric 
acid, and stannic oxide may be volatilised by heating the precipi- 
tate with ammonium chloride. Aqua Regia Method.—The ore is 
heated with about 50 c.c. of aqua regia, and when the solution has 
evaporated to 10 c.c., 50 c.c. of hot water are added. After thirty 
minutes the liquid is poured through a filter, the insoluble portion 
washed by decantation, then treated with ammonia, the ammoniacal 
solution filtered, evaporated to dryness, and the residue ignited. 
The latter may be treated with hydrofluoric acid to remove remain- 
ing traces of silica. W. P. 8. 


Reduction Test for Tungsten. M. L. Harrman (Chem. News, 
1916, 114, 45—46; from Pahasapa Quarterly).—The following is 
the best way of carrying out the reduction test for tungsten. About 
0°5 gram of the ore is fused with 4 grams of sodium carbonate, the 
cooled mass dissolved in a small quantity of hot water, the solution 
acidified with hydrochloric acid, and treated with a piece of tin. A 
blue coloration indicates the presence of tungsten. Zine may be 
used in place of tin, but in this case it is necessary to warm the 
solution to obtain the reduction (blue coloration). If the reduction 


proceeds at the ordinary temperature for two days, the blue colour 
changes to brown. Hydrogen peroxide and oxalic acid do not 
reduce tungstic acid. (See preceding abstract for the colorations 
given by other metals under similar conditions.) W. P. 8. 


Separation of Thorium from Iron with the Aid of the Am- 
monium Salt of Nitrosophenylhydroxylamine (‘“‘ Cupferron ’’). 
Witt1AM M. Tuornton, jun. (Chem. News, 1916, 114, 13—14; 
Amer. J. Set., 1916, [iv], 42, 151—154).— Whilst the presence of sul- 
phuric acid is essential to the complete precipitation of zirconium by 
“cupferron” (compare A., 1914, ii, 779), thorium can be precipi- 
tated completely only from an acetic acid solution; the precipitate 
formed is collected, washed with 1% ammonium acetate solution, 
dried, and ignited to thorium oxide. Separation of thorium from 
iron may be effected by means of “ cupferron,” but it is not sug- 


gested that it will replace the well-known oxalic acid method. 
W. P. S. 


Estimation of Vanadic Acid after Reduction by 
Metallic Silver. Granam Epcar (J. Amer. Chem. Soc., 1916, 
38, 1297—1302).—Experiments are described which show that 
vanadium can be quantitatively reduced by silver from the quinque- 
valent to the quadrivalent condition. Measured volumes of a 
standard solution of sodium vanadate (equivalent to about 0°1 gram 
V,O3) were acidified with 2 ¢.c. of concentrated sulphuric acid, 
diluted to about 75 c.c., and boiled with a weighed quantity 
(1—2 grams) of silver for twenty to thirty minutes. In each experi- 

23—2 
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ment the solution was filtered through asbestos in a perforated 
porcelain crucible, and the residue of silver washed with hot water. 
The crucible was heated to a very low red heat, cooled in a desic- 
cator, and weighed, and the loss of silver was calculated. The 
filtrate containing the vanadium in the quadrivalent state, together 
with the dissolved silver, was titrated while hot with 0°05-potass- 
ium permanganate, and after this titration had been completed the 
solution was cooled and titrated for silver with 0°05-ammonium 
thiocyanate after the addition of ferric alum as indicator. The 
amount of vanadic acid present was calculated (1) from the weight 
of silver, (2) from the permanganate titration, and (3) from the 
amount of silver equivalent to the quantity of ammonium thio- 
cyanate used. The results show that vanadic acid can be accurately 
estimated gravimetrically from the loss in weight of the silver or 
volumetrically by titration with potassium permanganate or ammon- 
ium thiocyanate after reduction with silver. 

The reaction may also be applied to the standardisation of per- 
manganate solutions against silver or of permanganate and thio- 
cyanate solutions against each other. E. G. 


The Quantitative Analysis of Antimony Trisulphide and 
the Products Obtained from it by Roasting. Frrruccio von 
Bacuo (Monatsh., 1916, 3'7, 85—117).—Apropos of an investigation 
of the products formed in the roasting of antimony trisulphide, the 
various methods employed in the estimation of antimony, sulphur, 
and the oxidation products have been submitted to a critical exam- 
ination. For the experiments on the estimation of sulphur, a pure 
sample of precipitated antimony trisulphide was employed. This 
was decomposed by boiling with 25% hydrochloric acid in an atmo- 
sphere of hydrogen and the hydrogen sulphide evolved absorbed by 
one or other of various reagents. From experiments made with 
ammoniacal solutions of cadmium sulphate, alkaline and ammonia- 
cal solutions of arsenious oxide, sodium hydroxide solutions, and 
ammoniacal and alkaline solutions of copper sulphate, it has been 
found that the best results are obtained when a 3—4% solution of 
sodium hydroxide is used for the absorption of the hydrogen sul- 
phide. All the solutions should be air-free, and the alkaline sul- 
phide solution should be added slowly, under continuous stirring, 
to an acidified solution of iodine, the strength of which should 
not exceed V/100. 

The bromate and iodine methods for the estimation of antimony 
are found to give consistent results, but in both cases the quantities 
found by experiment are about 1% smaller than the theoretical 
amounts. This is in agreement with previous analytical experience, 
and since both methods yield results in agreement with theory if 
the older value of 122°0 is taken for the atomic weight of antimony, 
it is suggested that the atomic weight of antimony should be 
redetermined. 

The product obtained by roasting antimony trisulphide is said 
to contain antimony tetroxide. In presence of this oxide, low 
values are obtained when the sulphide is estimated by the method 
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described above, and this is attributed to the oxidation of the 
hydrogen sulphide by the antimony tetroxide. Satisfactory results 
may be obtained if the substance is boiled with 25% potassium 
hydroxide, and the solution reduced by the addition of metallic 
aluminium when the antimony is precipitated. The hydrogen 
sulphide is then liberated by the addition of acid and absorbed 
in 3—4% sodium hydroxide solution. 

According to Rose, the tetroxide may be estimated by heating 
with excess of antimony trisulphide in an inert atmosphere, when 
sulphur dioxide is set free according to the equation Sb,S,+ 
9S8b,0,=10Sb,0,+3S0,. Experiments made by the author with 
mixtures of the trisulphide and the tetroxide which were heated in 
a current of carbon dioxide gave much larger quantities of sulphur 
dioxide than correspond with this equation. Further investigation 
has shown that the carbon dioxide is acted on by antimony trisul- 
phide at a dull red heat with the formation of sulphur dioxide, 
carbon monoxide, and carbon oxysulphide. This reaction precludes 
the possibility of estimating the higher oxides of antimony by 
fusion with the trisulphide in an atmosphere of carbon dioxide. 
Since it has also been found that sulphur dioxide is formed by the 
interaction of the trioxide with the trisulphide in an inert atmo- 
sphere, it follows that the liberation of sulphur dioxide cannot even 
be used as a qualitative test for the presence of higher oxides in 
the products obtained in the roasting process. H. M. D. 


Microscopical Methods, with Special Reference to the 
Examination of Drugs. Henry G. Greenisn (Analyst, 1916, 41, 
195—-201).—Methods are described for the identification and deter- 
mination of the purity of simple powders, for the estimation of the 
composition of a compound powder, and for detecting drug powders 
under certain unusual conditions, for example, in feces. For the 
identification of a drug, a microscopical examination of sections of 
the larger particles, followed by an examination of specimens of the 
fine powder mounted in water, dilute glycerol, and chloral hydrate 
solution, is recommended. Recourse must be had to identification 
tables, and in every case identification should be confirmed by com- 
' parison with a genuine powder. The microscopical examination of 
a powdered drug will afford evidence as to whether the powder has 
been prepared from a drug which has been attacked by the larve of 
various beetles; such a drug is obviously of inferior quality. The 
method of detecting remains of beetles depends on the highly resis- 
tant nature of the chitinous portions of the insect, and consists in 
treating the powder successively with ether, boiling dilute hydro- 
chloric acid, water, concentrated sulphuric acid, and chromic acid 
solution; the residual matter after this treatment will consist 
chiefly of sand and beetle. Systematic search of the powder and 
possible identification of the constituents is the only way of deter- 
mining the composition of a compound powder. Stress is laid on 
the importance of making sketches of the structures, etc., observed. 
To prepare faces for microscopical examination, the substance 
should be mixed with water, shaken with ether, then with ether 
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and alcohol, mixed with water, and strained through muslin. The 
larger fragments on the muslin are washed and examined in 
glycerol or chloral hydrate solution ; the strained liquid is submitted 
to centrifugal action, and the sediment examined directly and also 
after treatment with chloral hydrate. The original should be 
consulted for the full details of the methods described. W. P. 8. 


Quantitative Micro-elementary Analysis of Organic Sub- 
stances. I. J. Rinkes (Chem. Weekblad, 1916, 13, 800—803).— 


The author has obtained satisfactory results in the application of 
Dubsky’s method of micro-analysis to the estimation of carbon, 
hydrogen, and nitrogen in organic compounds. A. J. W. 


Detection of Methyl Alcohol by Denigés’ Method. E. 
Satxowski (Zeitsch. Nahr. Genussm., 1914, 28, 225—236).—-A 
critical examination of Denigés’s method (A., 1910, ii, 461) in 
combination with modifications described by Fincke (A., 1913, ii, 
947; 1914, ii, 303) showed that many different alcoholic liquids 
yield a distillate which gives a reaction indicating the presence of 
methyl alcohol. Even when the distillate has been re-distilled 
before being tested, the result is not conclusive. A feeble reaction 
may be due to the presence of glycerol, but a strong reaction may 
be taken as indicating the presence of methyl alcohol ; confirmatory 
tests should be applied in every case where the presence of methy! 


alcohol is suspected or indicated by the above-mentioned tests. 
W. P. S. 


New Colour Reaction for “ Oxycholesterol.” Mary CuristIne 
RosEnHEm™M (Biochem. J., 1916, 10, 176—182).—On adding a few 
drops of commercial methyl sulphate to a solution of cholesterol in 
chloroform, the solution remains colourless for some minutes; but 
on slightly warming in a water-bath it gradually assumes a bright 
raspberry-red colour showing a blue fluorescence in sunlight. Spec- 
troscopic examination reveals two absorption bands, one between 
D and F, and the other near 7. On adding a drop of 5% ferric 
chloride solution in glacial acetic acid, the colour changes to a 
deep purple, showing an absorption band in the blue part of the 
spectrum. 

When a solution of ‘ oxycholesterol” in chloroform is similarly 
treated with a few drops of commercial methyl sulphate, an imme- 
diate purple colour is produced without warming. The solution on 
spectroscopic examination shows an absorption band in the yellow 
part of the spectrum. On adding a drop of the ferric chloride 
solution, the colour changes first to greenish-blue and then to 
emerald-green with a green fluorescence. The green colour is dis- 
charged by water, acetone, or alcohol, but not by glacial acetic acid. 
When examined spectroscopically, it shows a characteristic absorp- 
tion band in the red. 

The first part of each of the above tests is not given when pure 
methyl sulphate is employed, but if the pure methyl sulphate is 
heated to the boiling point and then cooled it behaves like the 
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commercial material. The essential constituent is probably methyl 
hydrogen sulphate. Both the pure and the commercial methyl 
sulphates give the typical reactions after the treatment with the 
ferric chloride solution. 

Phytosterols and oxyphytosterols behave exactly like the chole- 
sterol compounds when tested by the above reagents. H. W. B. 


Marcusson-Schilling’s Modification of Bomer’s Method for 
the Detection of Phytosterol, by Precipitation with Digitonin. 
A. Oxia (Zeitsch. Nahr. Genussm., 1914, 28, 129—138. Compare 
A., 1913, ii, 885).—Results of analyses of numerous mixtures of 
animal and vegetable fats showed that the melting point of the 
acetate, after the first or second crystallisation, almost always indi- 
cated whether phytosteryl acetate was present with the cholesteryl 
acetate. The presence of paraffin and of certain waxy or resinous 
constituents of shea and mowrah fats did not interfere with the 
test. In most cases it is sufficient to precipitate the cholesterol and 
phytosterol with digitonin directly from the fat; previous saponi- 
fication of the fat and precipitation with digitonin from the fatty 
acids is necessary only when the direct precipitation from the fat 
yields an inconclusive result, but this seldom occurs in practice. 

W. P. 8. 


Detection of Phytosterol in Animal Fats by Precipitation 
with Digitonin. B. Kuan and J. Wewerinxe (Zeitsch. Nahr. 
Genussm., 1914, 28, 369—379. Compare A., 1915, ii, 844).—Pre- 
cipitation of the cholesterol and phytosterol by digitonin is more 
trustworthy than Bémer’s original method for the detection of 
phytosterol in animal fats. The precipitation should be made from 
the fatty acids, and not directly from the fats (compare A., 1914, ii, 
586). W. P. S. 


Estimation of Phytosterol in Vegetable Fats. Max Ktosrer- 
MANN and Herm. Opitz (Zeitsch. Nahr. Genussm., 1914, 28, 
138—145).—The quantity of phytosterol in vegetable oils varies 
from 0°133% in the case of olive oil to 0°549% in sesame oil; in 
many of the vegetable oils a large proportion of the phytosterol 
is present in the form of its ester. In the detection of vegetable 
oils in animal fats it is therefore advisable to saponify the fat 
before the phytosterol and cholesterol are precipitated with digi- 
tonin, since the latter precipitates the free alcohols only. It is 
pointed out that the quantity of phytosterol in a vegetable oil 
depends on the method by which the oil has been obtained from the 
seeds, &ec. W. P. S. 


Estimation of Blood Sugar. Huan MacLean (J. Physiol., 
1916, 50, 168—181).—See this vol., i, 613. 


The Enzymes of Honey. F. Gorne (Zeitsch. Nahr. Genussm., 
1914, 28, 273—286).—Honey does not contain lactase, proteases, or 
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lipases, and the presence of inulase is doubtful. Invertase is 
present, a larger quantity being found in natural honey than in 
honey from bees which have been fed with sugar. The invertase 
has a maximum activity at 40°, and is destroyed by heating 
at 60° for one hour. Catalase and diastase are present ; the diastase 
content frequently increases as the catalase diminishes. The 
activity of a solution of these two enzymes is considerably decreased 
when the solution is filtered. A dirty or impure honey has a very 
high catalase number; a low catalase number does not indicate 
that the honey is inferior in quality or that it has been heated. 
The activity of the catalase is seriously affected, however, when the 
honey solution is heated at 60° for one hour, but the honey itself 


may be heated at 70° before the effect of temperature is observed. 
W. P. S. 


Properties of Honey Diastase. F. Gorse (Zeitsch. Nahr. 
Genussm., 1914, 28, 286—321).—The author points out that the 
estimation of the activity of the diastase in honey affords a means 
of ascertaining whether any given sample of honey is natural honey. 
A high diastase number (Wohlgemuth’s method, A., 1908, ii, 444) 
indicates pure honey; if the diastase number is low, Fiehe’s test 
and the precipitin reaction will afford confirmatory evidence of the 
presence of adulterants. The opinion is expressed that a honey 
which has no enzymic activity should not be called natural honey. 
The activity of the diastase is destroyed when the honey is heated 
at 70°; a honey so treated loses its aroma and biological properties, 
and is considered to be a denatured product. In the estimation 
of the diastatic power of a honey the prescribed conditions should 
be observed ; the starch solution employed should be fresnly pre- 
pared. The presence of acids or alkalies in any considerable quan- 
tity interferes with the activity of the enzyme; prolonged contact 


with alcohol, filtration, and dialysis have the same effect. 
W. P. S. 


Colorimetric Method for the Detection of Potato Starch. 
Gustav Biunck (Zeitsch. Nahr. Genussm., 1915, 29, 246—247).— 
The dye called “metachrome-red G Agfa” colours potato starch 
and cell tissues a bright golden-yellow, but it does not colour 
cereal starches. The presence of potato starch in ordinary flour 
may be detected by treating a portion of the latter on a microscope 
slide with a drop of water, drying it, adding a drop of the dye 
solution, washing off the excess of the latter, and then examining 
the slide under the microscope. The dye solution is prepared by 
saturating boiling 30% alcohol with the substance, filtering the 
cooled solution, and diluting it with 25% of its volume of water. In 
applying the test to bread, it is necessary to treat a small quantity 
of the crumb with dilute alkali solution, and then wash it thor- 
oughly before the dye is added. This treatment removes the 
acidity of the bread, which is essential, since in the presence of 


acids the dye colours wheat starch as well as potato starch. 
W. P. S. 
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Estimation of Ferro- and Ferri-cyanides in the Presence 
of Cyanides and Thiocyanates. Frepk. G. W. Knapman and 
Ernest L. Ranpatt (Chem. News, 1916, 113, 265—266).—The 
volumetric method described depends on the reductioa of ferri- 
cyanides by titanium trichloride. Hstimation of ferricyanide 
alone.—The solution, containing about 0°1 gram of the salt in 
50 c.c. of water, is treated with 2 grams of ammonium thio- 
cyanate and titrated with standardised titanium trichloride solu- 
tion; at first the green colour of the solution deepens, then 
becomes paler, and finally changes abruptly to a golden-brown 
precipitate. Ferrocyanide alone.—The solution is _ rendered 
slightly acid with sulphuric acid, dilute potassium permanganate 
solution is added until a yellowish-red colour is produced, an excess 
of ammonium thiocyanate is then added, and the ferricyanide 
(resulting from the oxidation of the ferrocyanide) is titrated as 
described. If thiocyanate is present with the ferrocyanide, the 
latter must be oxidised by heating the solution for twenty minutes 
at 60° with an excess of iodine solution; the excess of iodine is 
then titrated with thiosulphate solution, ammonium thiocyanate 
is added, and the mixture titrated with titanium trichloride solu- 
tion. Mizture of ferricyanide, ferrocyanide, thiocyanate, and 
eyanide.—A portion of the solution is titrated with sulphuric acid, 
using phenolphthalein as indicator (this operation removes the 
alkalinity due to the cyanide), ammonium thiocyanate is then 
added, and the ferricyanide titrated. Another portion of the 


solution is titrated with sulphuric acid, the ferrocyanide is oxidised 
with iodine as described above, and the total ferricyanide then 
estimated. W. P. S. 


Electrolysis of Alkaline Solutions of Potassium Thiocyanate. 
W. J. Croox, L. E. Boorn, and A. Turet (J. Soc. Chem. Ind., 
1916, 35, 688; from Met. and Chem. Eng., 1916, 14, 587—591). 
—Dilute solutions of potassium thiocyanate of known strength, 
with and without potassium hydroxide, were electrolysed for five 
hours by currents of 0°5—4:0 amperes at 2°7—8'9 volts, and ex- 
amined hourly. In alkaline solutions, the only products were 
potassium cyanide and sulphate, formed probably according to 
the equation KCNS+30+2KOH=KCN+K,80,+H,0. In 
neutral solutions hydrogen cyanide was evolved, and the solution 
became acid. Methods are given for the estimation of potassium 
thiocyanate and its possible decomposition products (cyanide, 
sulphate, hydroxide, cyanate, carbonate, and sulphite) in presence 
of each other. G. F. M. 


Apparatus for the Estimation of Ureain Cerebrospinal Fluid. 
O. Scnumm (Zeitsch. physiol. Chem., 1915, 96, 335—341).—The 
apparatus described and figured in the text is a modification of 
the manometric apparatus for the estimation of urea devised by 
Léb and Prorok (A., 1914, ii, 687). The instrument is smaller 
and the “dead space” is reduced to a minimum. It is thus 
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adapted for the estimation of the comparatively minute quantities 
of urea present in the cerebrospinal fluid. The method of 
manipulation is similar to that required in the case of the original 
apparatus. H. W. B. 


The Ureolytic Action of Soja Beans. D. H. Wester (Chen. 
Weekblad, 1916, 18, 663—677; Pharm. Zentr.-h., 1916, 57, 
423—-430).—An investigation of the influence of age, antiseptics, 
sunlight, and temperature on the activity of soja beans. The 
author has obtained very good results with these products in the 
estimation of urea in urine, and confirms Marshall’s observation 
(A., 1913, ii, 640, 991) that the presence of dextrose even in con- 
siderable proportion does not detract from the accuracy of the 
method. A. J. W. 


A New Oolour Reaction for Alkaloids and Similar Sub- 
stances. Juan Prser and Rogerio Buenpia (Anal. Fis. Quim., 
1916, 14, 257—-263).—Many alkaloids and allied products give 
characteristic colorations with sulphuric acid containing a small 
proportion of titanic acid, &. J. W. 


Fluorescence of Alkaloids and its Application in Toxico- 
logical Investigations. Roserr Heiter (Intern. Zeitsch. phys. 
chem. Biol., 1916, 2, 397—411).—The alkaloids and their com- 
pounds exhibit characteristic fluorescent phenomena when excited 
by ultraviolet light. The luminescence-microscope devised by 
Lehmann (Zeitsch. wiss. Mikroscopie, 1913, 30, 449) is employed, 
and the various alkaloids of toxicological importance are classified 
in groups according to the colour and intensity of the observed 
fluorescence. The formation of derivatives, such as salts, of the 
alkaloids is accompanied by an alteration in the colour and intensity 
of the fluorescence, which varies greatly in extent in the case of 
each alkaloid. The identity of an alkaloid is therefore more readily 
established when the fluorescent properties of its salts are also 
ascertained. For the purpose of examination, the alkaloid must be 
pure and in the form of a fine powder; a trace of impurity mate- 
rially alters the character of the fluorescence. H. W. B. 


Microchemical Toxicology. O. Tunmann (Chem. Zentr., 1916, 
i, 313—314; from A poth. Zeit., 1915, 30, 678—679, 686—688).— 
A description is given of the application of microchemical methods 
to toxicological analysis. For the detection of alkaloids, sub- 
limation and recrystallisation of amorphous precipitates, as well 
as the precipitation of crystalline compounds, have advantages 
over colour reactions; the latter, however, may be carried out on 
microscope slides. If a drop of aconitine solution is treated with 
Mecke’s reagent, a violet coloration appears within a few minutes 
at the edge of the drop; after some hours the colour changes to 
brick-red. When crystallised from toluene, aconitine forms flat 
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plates, which soon collect in nodular clusters; rhombic crystals 
form from a solution of the alkaloid in amyl alcohol, the same 
crystals separating from a benzene solution, but in this case 
numerous prismatic crystals are also produced. Yellow crystals 
are obtained on treating a drop of aconitine solution with iodine 
solution, dissolving the precipitate in alcohol, and allowing the 
mixture to evaporate slowly under a cover-glass. Similar crystals 
are produced by the action of hydriodic acid on the alkaloid. 
W. P. S. 


Estimation of Oreatine in Muscle. III. Louis Baumann and 
THorsteN InavatpsEN (J. Biol. Chem., 1916, 25, 195—200. 
Compare this vol., ii, 358).—The creatine in the muscle extract is 
converted into creatinine, which is then quantitatively precipi- 
tated as the potassium picrate salt by the addition of excess of 
picric acid and potassium picrate. The salt is then decomposed 
with sulphuric acid, and the liberated creatinine estimated colori- 
metrically with picric acid and sodium hydroxide in the usual 
way. The values obtained agree closely with those found by the 
direct methods of Baumann and others (loc. cit.). H. W. B. 


Methyl-red as an Indicator in the Estimation of Nicotine 
by Toth’s Method. Paut Scnickx and Giza Haros (Zeitsch. Nahr. 
Genussm., 1914, 28, 269-—-270).—Methyl-red may be used in place 
of iodoeosin as the indicator in the titration of nicotine in the 
ethereal solution of the alkaloid obtained according to Toth’s 
method (A., 1901, ii, 363, 708). W. P. 8. 


Estimation of Alizarin in Dyed Cotton Fabrics, and an 
Attempt to Ascertain the Composition of Turkey-red and 
other Alizarin Lakes. W. N. Leicu (J. Soc. Dyers, 1916, 32, 
205—213).—Knecht and Hibbert (this vol., ii, 120) suggested that 
their method for the estimation of alizarin might be applied to the 
dyed fabric, and therefoie prove useful in examining the composi- 
tion of alizarin lakes. The present paper deals with these problems. 

For the estimation of alizarin on the fibre the following procedure 
is reeommended. From 1°5 to 3 grams of the dyed cotton are dis- 
solved in 10 c.c. of 80% sulphuric acid at a temperature not above 
40°. The bright red, viscous solution is then diluted to about 
100 c.c., and the precipitated alizarin is filtered, extracted with 
alcohol, and titrated by Knecht and Hibbert’s method. The small 
amount of dye which remains in solution is titrated by boiling the 
filtrate with excess of titanous chloride in an atmosphere of carbon 
dioxide and determining the excess by a back titration with ferric 
alum in the presence of potassium thiocyanate. Since arsenic com- 
pounds are reduced by titanous salts, the method is not trustworthy 
in the case of fabrics which have been fixed by arsenates. 

Details are given of the analyses of various samples of Turkey-red 
as it actually exists on the fibre, and also of a chromium and an 
iron lake. It is shown that the proportions of alizarin to alumina 
and lime vary greatly, and are seldom represented by simple mole- 
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cular proportions. The suggestion is made that the Turkey-red lake 
is dissolved in an excess of the aluminium salts of the fatty acids 
which are met with in the oil which is applied to the fibre. This 
fatty matter is so firmly fixed to the fibre that solvents do not 
affect it, and it is even difficult to remove it from the isolated lake. 
J. C. W. 


Detection of Albumin in Urine. Lirsers (Chem. Zentr., 1916, 
i, 773—774; from Deutsch. Med. Woch., 1916, 42, 323).—Pandy’s 
reaction for the detection of protein in cerebrospinal fluid can 
be adapted for the examination of urine. A watch-glass is filled 
three-parts full with a dilute phenol solution (liquefied carbolic 
acid, 10%), and when the solution has completely cleared 1—2 
drops of urine are added. In presence of albumin, a white 
cloudiness or precipitate is immediately formed, according to the 
amount present. The test is as sensitive as the acetic acid—ferro- 
cyanide reaction. G. F. M. 


New Process to Remove the Humic Substances Formed 
by the Acid Hydrolysis of Organic Substances. A. CLEMENT! 
(Chem. Zentr., 1916, i, 721—722; from Arch. Farm. sperim., 
1915, 20, 561—566)—The coloured humic substances which 
disturb the formol titration of hydrolytic products. can be 
removed by the addition of colloidal ferric hydroxide in presence 


of an electrolyte. The resulting clear solutions give the same 
amino-acid values as when decolorisation is carried out by other 
methods, such as barium sulphate precipitation. G. F. M. 


Chemical and Physical Analysis of Blood. A. O. GETrTLER 
and Witurs Baker (J. Biol. Chem., 1916, 25, 210—222).—See 
this vol., i, 576. 


Analysis of Rhamnus Barks. O. Tunmann (Chem. Zenir., 
1916, i, 314; from Apoth. Zeit., 1915, 30, 642)—The red-coloured 
foam which is obtained when drugs containing anthraquinones are 
shaken with sodium hydroxide solution (compare this vol., ii, 
404) is probably due to the presence of chrysophanol; the latter 
is present, therefore, in Rhamnus carniolicus as well as in R. 
catharticus, and the reaction simply serves to distinguish these 
from the American rhamnus bark, R. purshiana. Tschirch’s 
colorimetric method shows that the quantities of anthraquinone 
derivatives in R. frangulus and in R. purshiana have a ratio of 
4:1, whilst according to the author's gravimetric method (this 
vol., ii, 60) the ratio between the two respective quantities is 3 
or 2°5:1. Physiological experiments would probably indicate 
whether this difference exists or whether any value is to be 
ascribed to other substances accompanying the quinols in the 
barks. W. P. S. 
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General and Physical Chemistry. 


Atomic Refraction. Apotr Herypweitier (Ber. Deut. physical 
Ges., 1914, 16, 722—727).—A summary is given of the values which 
have been deduced in previous papers (compare A., 1915, ii, 645, 
919) for the refractive powers of different atoms from measurements 
of the refractive index of salt solutions. The atomic refractivities 
have been reduced to values corresponding with long waves, and 
since the observations refer exclusively to electrically charged atoms 
in the free condition, these values are not affected by those disturb- 
ing factors which necessarily influence the atomic refractivities 
deduced from the molecular refractivities of compounds. 

When the values are plotted against the atomic weight, a series of 
similar curves is obtained, showing clearly that the atomic refraction 
is a periodic function of the atomic weight. H. M. D. 


Facts and Conclusions in Relation to the Number and the 
Coupling of Electrons in the Hydrogen Atom. J. SrTark 
(Ann. Physik, 1916, [iv], 50, 53—88).—A detailed discussion of 
the bearing of recent observations on the spectral emission of hydro- 
gen on the question of the constitution of the hydrogen atom. 


M. D. 


The Ultra-red Spectra of Gases. III. The Configuration 
of the Carbon Dioxide Molecule and the Laws of Intra- 
molecular Forces. Nuirts Byerrum (Ber. Deut. physical Ges., 1914, 
16, 737—753).—Recent observations have furnished support for 
the view that the ultra-red spectrum is to be attributed to vibra- 
tional or rotational movements of atoms or atomic groups. This 
view is submitted to a more detailed analysis by reference to the 
ultra-red spectrum of carbon dioxide. The fact that this shows 
three bands at A=2°7, 4°3, and 14°7 indicates that the molecule 
possesses three degrees of freedom, and by making certain assump- 
tions as to the nature of the forces acting between the atoms in the 
molecule which result in the setting up of vibrations corresponding 
with these bands, it is shown that certain conclusions may be drawn 
relative to the configuration of the carbon dioxide molecule. The 
influence of molecular rotation on the bands emitted by the vibra- 
ting atoms is also considered, but the experimental observations 
relative to the constitution of the three bands cannot be reconciled 
with the possible configurations which are suggested by the wave- 
lengths of the bands. It is shown, however, that the calculated 
amplitudes of the vibrations are not at all inconsistent with the 
melecular structures which are suggested by the above analysis. 


H. M. D. 


The Optical Behaviour of Water of Crystallisation. CLEMENS 
ScuarreR and Marrua Scuusert (Ann. Physik, 1916, [iv], 50, 
339—345).—Water in the free condition shows an ultra-red absorp. 
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tion band at 3°24, but according to observations on crystalline 
salt hydrates, the trequency of vibration of combined water corre- 
sponds with a greater wave-length. The displaced maximum in 
the case of hydrated copper sulphate lies, for instance, at about 
3°5 p. 

In the further investigation of this effect, experiments were made 
with the alums, and it has been found that these isotropic crystals 
give a reflexion curve which shows two maxima corresponding with 
the wave-lengths 3°5 and 3°05. According to Werner, molecules 
containing twelve molecules of water of crystallisation are supposed 
to contain water in an associated form, so that an alum would be 
represented by the formula (M’6H,0,)M’’’(SO,)., and it is sug- 
gested that the occurrence of two maxima may be due to this. 

Attention is drawn to the fact that the absorption maximum of 
water at A=3°2 » is also displaced when salts like calcium chloride 
are added, and this is supposed to be connected with the formation 
of hydrated molecules or ions. 

Observations on uniaxial crystals of nickel sulphate, which were 
made with polarised rays, show that there is a simple displacement 
of the maximum when the plane of polarisation is perpendicular 
to the optical axis, but that a double maximum appears when the 
plane of polarisation is parallel to the optical axis. The combined 
water is therefore dicuroitic. Similarly, observations made with 
potassium magnesium sulphate, potassium zinc sulphate, and am- 
monium zine sulphate, which form biaxial crystals, show that the 
combined water is trichroitic. 

The observations indicate that the water of crystallisation in 
optically anisotropic crystals is itself anisotropic, and behaves opti- 


cally in accordance with the symmetry relations of the crystal. 
H. M. D. 


Short-waved Ultra-red Characteristic Frequencies of the 
Sulphates and Carbonates. CLEMENS ScHAEFeR and MARTHA 
ScuuBertT (Ann. Physik, 1916, [iv], 50, 283—338).—The character- 
istic ultra-red vibration frequencies up to A=20,y have been deter- 
mined for thirty-four sulphates and fifteen carbonates by a reflexion 
method. Observations were made with ordinary and polarised 
light. 

The reflexion curves for the sulphates show two well-developed 
maxima at about 9 and 16,. In the case of the isotropic sul- 
phates (alums), the maximum at 9 appears to correspond with a 
single frequency, although the employment of greater dispersion 
may disclose complex structure. For uniaxial crystals the maxima 
at both 9 and 16 show the existence of two characteristic fre- 
quencies, corresponding with the ordinary and extraordinary rays 
respectively. In the case of biaxial crystals the maximum at 9 u 
consists of three separate vibrations corresponding with the three 
refractive indices. It is probable that the structure of the maximum 
at 16 is of the same type. The two selective frequencies which 
are shown by all the sulphates examined are obviously connected 
with the SO, group. 

The curves of reflexion for the carbonates exhibit maxima at 
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about 6°5, 11°5, and 14°5 p, aud these are presumably due to the 
LO, group. tor negative uniaxial crystals, the maxima at 6°5 and 
14°o » correspond with the ordinary ray and the maximum at 1ll'd yu 
with the extraordinary ray. in the case of negative biaxial 
crystals the maxima at 6°5 and 14°5 » consist of two characteristic 
viorations corresponding with the axes of greatest and mean refrac- 
itive index, whilst the maximum at 11°d p belongs to the axis of 
smallest refractive index. 

From a comparison of the data obtained it appears that the 
anisotropy of the characteristic frequencies in the maxima of 
reflexion 1s the more pronounced the greater the difference between 
the refractive indices for rays in the visible region of the spectrum. 
Since the dispersion and double refraction in the visible region is 
determined by the ultra-violet characteristic frequencies, it follows 
that there is some connexion between characteristic vibrations in the 
ultra-violet and ultra-red regions. 

The observations with hydrated salts indicate that the character- 
istic frequency of water at A=3°2 p is displaced as a result of chemi- 
cal combination. H. M. D. 


The Absorption of Ultra-violet Rays by the Bromo- 
derivatives of Methane. Gustave Masson and A. Favucon 
(Compt. rend., 1916, 163, 92—94. Compare A., 1914, ii, 695).— 
An examination of the absorption spectra of di-, tri-, and tetra- 
bromomethane. The results show that the characteristic absorp- 
tion band of bromine in solution, A=295—248, is not given by 
any of the bromo-derivatives of methane. The smaller the number 
of bromine atoms in the molecule, the more transparent are the 
compounds to ultra-violet rays. Each bromo-derivative is less trans- 
parent than the corresponding chloro-derivative, examined under 
the same conditions of concentration and thickness. W. G. 


The Fluorescence of Iodine Vapour. I. Winer H. 
WestpHaL (Ber. Deut. physikal. Ges., 1914, 16, 829—834).—Ex- 
periments made with iodine vapour of constant density have shown 
that the intensity of the fluorescence under the influence of a 
constant source of excitation diminishes as the temperature rises. 
By comparison with observations of Wood and Spens (A., 1914, ii, 
233), who examined the dependence of the fluorescence on the 
density of the vapour, it appears that the intensity is not only 
affected by the frequency of collision between the iodine molecules, 


but also by the average distance of separation of the molecules. 
H. M. D. 


Decay of the Activity Induced in Chlorine by the Action of 
Light and the Combination of Chlorine and Hydrogen. M. 
VotmER (Zeitsch. Elektrochem., 1916, 22, 255—256).—Polemical 
against Bodenstein (this vol., ii, 463), and an answer to criticisms 


of the author’s work (A., 1915, ii, 205). J. F. S. 


Velocity of Photochemical Reduction of Aliphatic-Aromatic 
Ketones. W. D. Conen (Chem. Weekblad, 1916, 13, 902—906).— 
_ Experiments to determine the velocity of reduction by photo- 
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chemical methods of ketones have proved that the presence of 
aliphatic groups exercises a retarding or inhibiting influence on 
the process. Benzophenone is readily reduced, pheny! benzyl ketone 
and acetophenone slowly, but dibenzyl ketone and acetone undergo 
practically no reduction. A. J. W. 


Temperature-coefiicients of Phototropic T:ansformations 
in Monochromatic Light. lI. M. Papoa and A. Zazzaroni 
(Atts &. Accad. Lincet, 1916, |v], 25, i, 808—811. Compare A., 
1915, 11, 678).—The temperature-coefiicient for the coloration of 
benzaldehydephenylhydrazone has the values 1°08 and 1°04 for blue 
and violet lights respectively, the value obtained by Padoa and 
Minganti for white light (A., 1914, ii, 191) being 1°066. Thus, the 
value of the temperature-coeflicient increases with the wave-length 
of the light. The results obtained with benzil o-tolylosazone for 
white and blue lights are also in agreement with this rule. 

With triphenyltulgide, the velocity-coefficients are: (1) colora- 
tion, 1°29 and 1°67 in blue and green lights respectively; (2) de- 
colorisation, 0°89 and 1°08 in yellow and red lights respectively. An 
instance of a reaction with a temperature-coeflicient less than 1 has 
been observed previously by Skrabal and Weberitsch (A., 1914, ii, 
187). In the present case the velocity of the reaction should be 


independent of the temperature for light of a certain wave-length. 
ZT. Eh. P. 


The Selective and Normal Photoelectricity of Potaesium. 
G. Wiepmann (Ber. Deut. physikal. Ges., 1915, 17, 343—349).— 
Previous experiments by Wiedmann and Hallwachs (A., 1914, ii, 
162) showed that the photoelectric sensitiveness of potassium is 
greatly reduced when the metal is subjected to repeated distillation 
in the highest possible vacuum. This observation, although com- 
firmed by Fredenhagen (A., 1914, ii, 327), is contradicted by results 
obtained by Pohl and Pringsheim (A., 1914, ii, 405), who found 
no change in the magnitude of the selective photo-electric effect 
after prolonged boiling and repeated distillation of the metal in a 
vacuum, 

New experiments by the author have given results in substantial 
agreement with the previous measurements, the photoelectric sens!- 
tiveness falling to 1% of its original value when the contained gases 
were removed as completely as possible by distillation of the metal. 
In regard to the region of selective action, the new experiments 
show that the selective action disappears when the traces of foreign 
gases are eliminated. The selective effect reappears if a feeble 


discharge is passed through the cell with the potassium serving 48 
cathode. H. M. D. 


*® Photoelectric Discharge from Leaves. J. A. McCriELianD 
and R. Firzceraup (Proc. Roy. Irish Acad., 1916, 33, A, 1—8).— 
The photoelectric discharge from leaves and flowers subjected to 
the ultra-violet rays emitted by a spark between aluminium elec 
trodes has been compared with the discharge from a freshly cleaned 
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copper plate. Green leaves gave an effect varying from 3% to 10% 
of that of copper, whilst flowers of various colours gave smaller 
effects, usually less than 1% of the copper effect. 

Acetone extracts of chlorophyll were found to be inactive, but 
when the chlorophyll is precipitated by dilution with large quanti- 
ties of water, it shows photoelectric activity, which decays rapidly, 
however, under the action of the exciting radiation. 

Comparatively large effects, reaching up to 50% of that of copper, 
are shown by solutions which are obtained by immersing leaves in 
distilled water. The activity of these solutions is greatly increased 
by the action of oxidising agents such as lead dioxide and potass- 
ium permanganate. A similar increase in the photoelectric activity 
is observed when these oxidising agents are added to aqueous solu- 
tions of various organic substances. Closed-ring compounds show 
this effect more markedly than open-chain compounds. 

The observations support the view that the emission of electrons 
is facilitated by chemical change. H. M. D. 


The Rontgen Spectra of the Elements Sodium to Chromium. 
Manne SreGBAHN and WILHELM SrenstrOmM (Physikal. Zeitsch., 
1916, 17, 318—-319).—Wave-length measurements have been made 
in the high-frequency spectra of the elements with atomic numbers 
ranging from 11 to 26. As the atomic weight falls, the intensity 
of the B, and B, lines diminishes. The spectra of the lighter 
elements exhibit two new lines, a, and a,, which lie close to a, and 


a,, but are of somewhat shorter wave-length. H. M. D. 


The Absorption Band K of the Elements for X-Rays, 
followed from Bromine to Bismuth, and the Hmission of a 
Coolidge Tube towards the Very Short Wave-lengths. 
M. vE Brociiz (Compt. rend., 1916, 168, 87—90).—Further 
measurements of the coefficient of absorption by a given simple 
substance of a series of X-rays in the form of the fluorescence rays 
of a series of simple substances arranged in the order of increasing 
atomic weights, shows that it is possible, using tungsten as the 
anticathode, to follow the absorption band of an element at least 
as far as bismuth. The value for bismuth corresponds with a 
wave-length of 1°3x10-° cm., that of thorium being still lower. 
The position of the bands appears to be independent of the physical 
or chemical state of the elements which they characterise, and on 
their observation a rapid and convenient method of spectrum 
analysis can be framed, requiring only a few decigrams of the 
substance. The K group for tungsten comprises a doublet, 
2°06’ — 2°04’, and another at about 1°50’. Immediately after, as 
regards short wave-lengths, an intense emission band commences, 
which is continued as far as the most penetrating rays emitted by 
the tube. This fact, taken in conjunction with the other results, 
puts out of doubt the presence in the radiation of a tube of rays 
much more penetrating than the K rays of its anticathode. 


W. G, 
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Revision of the Atomic Weight of Thorium. Analysis of 
Thorium Bromide. Orro Héniascnmip and Sreranie Horovirz 
(Monatsh., 1916, 37, 305—334)—The international value of the 
atomic weight of thorium, 232°4, depends on the conversion of 
anhydrous thorium sulphate into oxide, and this method is adversely 
criticised. By means of the quartz apparatus, previously used for 
the atomic weight of uranium, the preparation of thorium bromide, 
by the action of bromine on a mixture of thorium oxide and 
carbon, and its sublimation and transference into the weighing 
tube has been successfully accomplished. The operation is difficult, 
the thorium bromide is volatile without decomposition only within 
somewhat narrow limits of temperature, and for each analysis a 
separate preparation of the bromide has to be made. A temperature 
of about 1000° is needed in the preparation. 

The thorium employed was (1) from repeated recrystallisations 
of a very large quantity of thorium ammonium nitrate, provided 
by the Auergesellschaft, (2) a preparation provided by R. I. Meyer 
which had been purified by the sulphate method, followed by the 
iodate method, and passed through the bromide preparation once 
before use. Both gave identical results. 

The atomic weight estimations followed the well-known methods 
of T. W. Richards. In two independent series of twelve and 
fifteen analyses respectively, the values 232°15+0°016 and 
232°12+0°014 were obtained, and the latter value, 232°12, is re- 
garded as the more probable. Incidentally, Baxter’s value of 
79°916 for bromine, when silver is 107°880, was exactly confirmed. 

F. S. 


Concerning the Atomic Weight of Ionium. Orro Héniascumip 
and SreranrE Horovitz (Monatsh., 1916, 37, 335—345. Compare 
preceding abstract).—The atomic weight of ionium, according to 
the disintegration theory, should be either 238-18 —8=230°18, if 
calculated from that of uranium, or 226°0+4=230°0 if calculated 
from that of radium. The minute quantity of thorium in Joachims- 
thal pitchblende and the very high a-activity of the thorium 
separated, which is due to the isotope ionium, indicates that its 
atomic weight ought to be appreciably lower than that of ordinary 
thorium. The bromide method, described in the preceding abstract, 
is sufficiently accurate to test this. 

The ionium preparation was that separated by Auer von Wels- 
bach and examined spectroscopically by Exner and Haschek. It 
was twice precipitated as iodate, and further purified by Brauner’s 
oxalate method. When examined spectroscopically by Haschek and 
compared with the purified material on which the atomic weight of 
thorium had been determined, both showed identical spectra, com- 
pletely free from those of other rare earths and of cerium. 

The atomic weight of the ionium preparation in three determina- 
tions, by the same method as that employed for thorium, gave 
231°51+40°014, which is 0°6 unit lower than that found for thorium 
prepared frem monazite. Assuming 230°0 as the true atomic 
weight of ionium, there is 30% ionium and 70% of thorium in the 
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preparation. This furnishes a further example of two materials 
chemically and spectroscopically identical differing in atomic 
weight. F. 8. 


The Life-period of Ionium and some Consequences that 
follow its Determination. Sreran Meyer (Monatsh., 1916, 37, 
347—355).—The atomic weight determination of the ionium pre- 
paration of Auer von Welsbach (preceding abstract) and _ its 
a-activity give the period of average life of ionium. From the 
range of the a-rays this has been estimated indirectly as 200,000, 
330,000, and 74,000 years. From the rate of growth of radium 
from uranium over ten years a minimum period of average life of 
100,000 years, which cannot be far from the actual period, has been 
assigned (Soddy and Hitchins). A maximum period of three times 
(Meyer and Hess) and 5°6 times this (Boltwood) has been obtained 
from the intensity of a-radiation, by assuming the ionium-thorium 
preparations separated from pitchblende to be pure ionium. The 
first refers to the Welsbach preparation which the atomic weight 
shows to contain about 30% of ionium, or 29°5% as a mean estimate, 
to 70°5% of thorium. The a-rays from a drop of this preparation 
spread over a large surface gave an ionisation corresponding with 
5°84 #.S.U. per mg. of thorium-ionium. A comparison of this with 
that given by radium in similar circumstances shows that the 
periods are as 1:0°0172, and therefore, assuming for radium 2500 
years, the period of average life of ionium is 1°45 x 10° years (period 
of half change almost exactly 10° years). The value of the range 
of the a-particles calculated from this period is 2°914 cm. at V.7.P., 
which differs from the experimental value, 2°95 cm., within the error 
of the experiment. 

The following consequences are deduced: (1) per 1 gram of radium 
in pitchblende there are 58 grams of ionium, along with 139 grams 
of thorium, a total of thorium isotopes of 197 grams; (2) the inter- 
national radium standard contained when prepared 5°6 x 10-8 grams 
of mesothorium per gram, which can affect its a- and y-activity by 
two or three thousandths per cent., which is far below the limit of 
exactitude of radioactive measurements. F. S. 


The Absorption of Gases in Vacuum Tubes. S. Bropetsky 
and B. Hopeson (Phil. Mag., 1916, [vi], 32, 239. Compare this 
vol., ii, 285)—-A note admitting the priority of Vegard (Viden- 
skapselskapets Skrifter, 1913, No. 7, Christiania) in respect of 
certain observations made by the authors. H. M. D. 


The Blectric Absorption of Gases in Vacuum Tubes. L. 
Vecarp (Phil, Mag., 1916, [vi], 32, 239—242).—Attention is called 
to earlier results obtained by the author “(compare preceding 
abstract) which agree closely with those obtained more recently by 
Brodetsky and Hodgson. With reference to the theoretical deduc- 
tion of the absorption curve, it is pointed out that the assumptions 
made by these investigators involve a continuous increase in the rate 
of absorption with increase in the cathode fall when the current is 
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kept constant, whereas all the experimental evidence shows that 
there is an upper limit for the velocity of absorption. H. M. D. 


The Specific Conductivity of Pure Water in Equilibrium 
with Atmospheric Carbon Dioxide. James Kenpauu (J. Amer. 
Chem. Soc., 1916, 38, 1480—1497).—The fact that carefully puri- 
fied water in contact with air has a very nearly constant conduc- 
tivity equal to 0°7—0°8 x 10-® mho, has led to the view that the 
conducting impurities consist almost entirely of carbonic acid 
derived from the atmosphere. To test this explanation the author 
has calculated from available and new data the conductivity of a 
solution of carbonic acid in equilibrium with the atmosphere, and 
finds that the calculated values 0°65x10-® at 0°, 0°75 x10-6 at 
18°, and 0°80 x 10-© at 25° are in close agreement with the experi- 
mental results obtained in widely separated laboratories. 

A redetermination of the ionisation constant of carbonic acid has 
given k=2°24x10-7 at 0°, 3:12x10-7 at 18°, and 3°50x10-7 at 
25°. The heat of ionisation, calculated from these numbers, is in 
close agreement with the value afforded by Thomsen’s thermochemi- 
cal measurements (— 2800 cal.). 

From observations on the conductivity of dilute solutions of 
sodium and calcium hydrogen carbonates, the mobility of the HCO,’ 
ion at 25°=46°2.. From this number the limiting equivalent con- 
ductivity of carbonic acid is calculated to be 264 at 0°, 354°0 at 18°, 
and 393°4 at 25°. 

New determinations of the carbon dioxide content of the atmo- 
sphere support older results in showing that the deviations from 
the average of 0°035 vol. % are probably less than 10%, and by 
taking this average value and combining it with recent data for 
the solubility of carbon dioxide in water, the conductivity values 
recorded above have been calculated. The close agreement with the 
conductivity of pure water in contact with the air shows that con- 
ducting impurities other than carbonic acid are not present in 


appreciable quantity. H. M. D. 


The Electrical Phenomena at the Surface of Separation 
of Aqueous Solutions and Insulators. G. Borenius (Ann. 
Physik, 1916, {iv], 50, 447—471).—The measurements of the differ- 
ence of potential at the surface of contact of solid paraffin with 
aqueous solutions (A., 1915, ii, 211) have been extended and the 
previous results confirmed. 

In a theoretical discussion of the results obtained for a large 
number of electrolytes in varying concentration, it is pointed out 
that the three following processes may be the primary cause of the 
electrical phenomena: (1) the contact substance may pass into 
solution in the form of molecules or ions, (2) the electrolyte (or its 
ions) may distribute itself between the water and the insulator, 
(3) the electrolyte (or its ions) may be adsorbed at the surface of 
the insulator. When the data are examined in reference to these 
hypothetical processes, it is found that the third leads to equations 
for the contact difference of potential which are in better agreement 
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with the experimental results than are the equations which are 
derived on the assumption that the first or the second process is 
responsible for the electrical effect. 

Incidentally, a comparison is made between the results of the 
static measurements of the potential difference and those which 
have been obtained by Ellis (A., 1912, ii, 13, 1036) and Powis (A., 
1914, ii, 137, 183) from observations on the electrical cataphoresis 
of drops of paraffin oil. H. M. D. 


Improved Hasselbalch Hydrogen Electrode and a Combined 
Tonometer and Hydrogen Hiectrode, together with Rapid 
Methods of Hstimating the Buffer Value of Blood. J. F. 
McCienpon and C. A. Macoon (J. Biol. Chem., 1916, 25, 
669—681).—The new hydrogen electrode has two compartments, 
the smaller of which contains the electrode proper. Hydrogen is 
shaken with a portion of the solution in the large compartment, and 
then passed through a large stop-cock into the smaller compart- 
ment containing another portion of the solution, where the reading 
is made. Since the hydrogen is brought to an equilibrium with the 
first portion of the solution, it does not appreciably remove carbon 
dioxide from the second portion, and in this way the danger of 
loss of carbon dioxide during transfer of the solution is eliminated. 
By means of this instrument it is found that the hydrion concen- 
tration of serum is the same as that of defibrinated blood prepared 
from the same source and without loss of carbon dioxide. 

The new combined tonometer and electrode cell is a modification 
of that described by Peters (Proc. Physiol. Soc., 1914, vii-viii; 
J. Physiol, 48). 

For facilitating the estimation of the buffer values of blood and 
serum, charts have been constructed with curves showing the 
change of p, with change of carbon dioxide tension. Since the p, 
of arterial blood both in health and disease is remarkably constant 
(about 7°5), the curve in the chart corresponding with any sample of 
blood or serum may be found by a single observation of the alveolar 
carbon dioxide tension or of the p, at a known carbon dioxide 
tension. H. W. B. 


Hydrogen Electrode Potentials of Phthalate, Phosphate 
and Borate Buffer Mixtures. Wittiam Mansrietp CLarK and 
Hersert A. Luss (J. Biol. Chem., 1916, 25, 479—510).—The 
authors discuss the evaluation of the N/10-potassium chloride- 
calomel electrode in terms of the “normal hydrogen electrode,” the 
conclusion being that in biochemical work the N/10-potassium 
chloride-calomel electrode should be given the provisional and 
somewhat arbitrary value 0°3385 between 18° and 30° when referred 
to the potential of the “ normal hydrogen electrode.” 

The hydrogen electrode potentials of the following mixtures have 
been studied at 20°, the concentration of the first component being 
maintained at M//20 in all cases: potassium hydrogen phthalate and 
hydrochloric acid, potassium hydrogen phthalate and sodium hydr- 
oxide, potassium dihydrogen phosphate and sodium hydroxide, boric 
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acid + potassium chloride and sodium hydroxide, boric acid and 
sodium hydroxide, and, at 25°, potassium chloride and hydrochloric 
acid. By applying the barometric correction and the above value 
of the V/10-calomel electrode, the p, values of the various mix- 
tures are calculated and the compositions given which furnish 
mixtures differing by intervals of 0°2 p, for use as comparison 
solutions in the colorimetric estimation of hydrion concentrations. 
It is maintained that the system of “ buffer” mixtures described is 
somewhat more simple to prepare and easier to standardise than the 
systems in common use. H. W. B. 


The Use of Partly Neutralised Mixtures of Acids as 
Hydrion Regulators. E. B. R. Pripgaux (Proc, Roy. Soc., 1916, 
[A], 92, 463—468. Compare A., 1915, ii, 677).—When hydrion © 
regulators are prepared from partly neutralised acids, the most 
suitable degree of neutralisation is that for which [H’]=4, the 
ionisation constant of the acid. In this region, the neutralisation 
curve, obtained by plotting log|H*| or p,. against the quantity of 
neutralised acid, is approximately a straight line with only a slight 
inclination to the axis of abscisse. A dibasic acid affords two such 
regions corresponding with the first and second stages in the ionisa- 
tion, and each of the flat portions of the curve covers a range of 
2 expressed in terms of p,.. As a rule the intermediate portions 
of the curve are inflected, and if the ratio of the two ionisation 
constants is large, the partly neutralised acid solutions correspond- 
ing with this intermediate region are unsuitable for use as hydrion 
regulators. On the other hand, if the ionisation constants of a 
polybasic acid do not differ very greatly, the curve of neutralisation 
is not markedly inflected, and for this reason partly neutralised 
citric acid solutions in combination with solutions containing citric 
and hydrochloric acids may be employed for the production of regu- 
lator mixtures covering the range py.=1 to 6. Other regulator 
mixtures have, however, marked inflections, and in consequence it 
is necessary to employ several of these if a wide range of [H’| is 
required. 

In view of the utility of a mixture which would cover a wide 
range of [H"], potential measurements have been made with partly 
neutralised mixtures of boric, acetic, and phosphoric acids. Such a 
mixture may be considered to contain five acids with gradually 
diminishing ionisation constants, namely, H,PO,, &=1°1 x 10-*; 
CH,°CO,H, k=1°8x10-5; H,PO,’, k=2x10-7; H;,BO, k= 


1x10-9; HPO,”, k=3x10-”. A solution containing the three 
acids in equimolar proportions undergoes changes in [H’] on partial! 
neutralisation which correspond with a linear relation between 7,,. 
and the percentage of total acid neutralised. If this percentage is 
R, this relation may be expressed by the equation p,,.=2°3+(R—- 
10)0°1144, in which R =42 and z is the number of c.c. of 0°2N-alkali 
added to 25 c.c. of 0°2N-acid before the acid solution is diluted to 
50 c.c. The formula holds good with considerable accuracy for 
values of R between 10 and 90, and covers the range p,.=2°3 to 
Pu: =11°'5. 
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The partly neutralised mixture of boric, acetic, and phosphoric 
acids has a further advantage over many other regulator mixtures 
in that it enables the interval p,.=7°5 to 8°3 to be reproduced as 
easily as any other portion of the range. H. M. D. 


Hlectrolytic Dissociation Theory. Nitratan Duar (Zeitsch. 
Elektrochem., 1916, 22, 245—252).—A theoretical paper in which 
the position of the electrolytic dissociation theory is critically dis- 
cussed in the light of recent work. The author is of the opinion 
that the theory is more, rather than less, firmly established by 
modern investigations. J.F.8 


Relations between the Oonstants of Dibasic Acids and 

of Amphoteric Electrolytes. Exiior Quincy Apams (J. Amer. 
Chem. Soc., 1916, 38, 1503—1510).—The ionisation of a dibasic 
acid, HAH, in which the two ionisable hydrogens are distinguished 
by being written respectively before and after the symbol A of the 
negative “ne is represented by the equations: A,=[H"][AH’]/ 
HAH]; K,=[H'][HA’]/[HAH]; X,=[H'][A"]/[HA; K,= 
H’} [A] /[AH’}. Expressions for the first and the second disso- 
ciation constants, K’ and K”, as ordinarily defined, are therefore 
given by the equations X’/=K,+K, (I) and K" =K,K,/Ky+ KE, 
(II). The simplest case is that in which the acid is symmetrical, 
and the hydrogens are independent of each other’s ionisation ; then 
K,=K,=K,=K, and K'=2K and K"”=3K. For independently 
ionisable hydrogens in an unsymmetrical acid, K,=K, and K,= Ko, 
and equation (II) becomes K” = K,K,/K,+K,. The most complex 
case occurs when the acid is unsymmetrical, and the hydrogens are 
not sufficiently separated to ionise independently. In this case it 
can be shown that A’/K”>4 (III). For a tribasic acid it may be 
shown in similar fashion that the limiting ratio between successive 
constants is 3; indeed, the calculation may be made for an acid 
with any number of ionisable hydrogens. Numerous examples are 
quoted from the literature in support of the preceding relations ; in 
the cases of phenolphthalein and crystal-violet the value of K’/K” 
is very near the limiting value 4, and Chandler has shown (A., 
1908, ii, 467) that the same limit is approached in dibasic organic 
acids at high concentrations. 

Relations (I) and (IIT) apply directly to amphoteric electrolytes if 
the constant of the basic part of the molecule is expressed in terms 
of hydrogen-ion concentration. For example, aminoacetic acid has 
K,=1°8x10- and K,=2°8x10-"; in the author’s notation 
these become K”=1'8x10-" and K’=3'7x 10-8, showing that 
aminoacetic acid is at once a base nearly as strong as methylamine 
(K=2°4x10-") and an acid stronger than monochloroacetic acid 
(K=1°6 x 10-8). C. 8. 


The Hnergy Changes of Binary Systems. VIII. The 
Connexion between the Heats of Mixing and the Vapour 
Pressure Curves of Binary Systems. Rozsert KREMANN 
(Monatsh., 1916, 37, 369—389. Compare this vol., ii, 471).—In a 


s 24*—2 
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theoretical discussion of the interpretation of the vapour-pressure 
curves of binary mixtures, it is pointed out that vapour pressures 
in agreement with those calculated by the simple mixture rule are 
only to be expected when no heat change accompanies the mixing 
of the components. For normal mixtures of normal components, 
mixing is accompanied by heat absorption, and the vapour pressures 
of mixtures are consequently greater than those calculated accord- 
ing to the mixture rule. The recognition of this relation is of 
essential importance in the quantitative determination of the con- 
stitution of binary mixtures from vapour-pressure data. The usual 
assumption, that the deviation of the experimental vapour pressure 
curve from the straight line corresponding with the mixture rule 
affords a measure of the disturbance due to association or com- 
pound formation, is obviously not in agreement with the behaviour 
of normal mixtures which give a positive vapour-pressure curve. 


H. M. D. 


The Vapour Pressures of Binary Liquid Mixtures. Kinetic 
Theory based on Dieterici’s Equation. Frank Tinker (Phil. 
Mag., 1916, [vi], 32, 295—-302).—If the pressure due to the 
molecular bombardment of either side of unit plane immersed in a 
liquid is termed the liquid pressure, it is shown that for binary 
mixtures which show no change in volume on mixing, the total 
liquid pressure (7) of the mixture may be calculated from the 
liquid pressures of the components by the mixture rule as expressed 
by the equation t=7,/+7,'=a7,+(1-—2z)z,, where 7, and z, are 
the liquid pressures of the pure components, 7,' and 7,/ the partial 
liquid pressures of the components in the mixture containing these 
in the molar ratio 7:(1—2). 

By application of the Dieterici equation of state to a binary 
mixture, it is shown that the relation between the total vapour 
pressure (p) of a mixture and the vapour pressures p, and pz of the 
pure components may be expressed by the equation 

p={xp,+(1—2x)p}(1—8L/R7), 
or if »» is the vapour pressure of the mixture calculated from the 
simple mixture rule, by the equation p=~(1—8Z/RT), in which 
5 is the excess of the molecular heat of vaporisation of the mixture 
over the latent heat calculated according to the mixture rule. 

According to this the variation of the total vapour pressures for 
the straight line law is mainly determined by abnormalities in the 
latent heat of vaporisation. 

The general soundness of the equation is shown indirectly by 
reference to surface tension data which are known to bear a close 
relation to the heats of vaporisation. H. M. D. 


The Dissociation Tensions of Certain Hydrated Chlorides 
and the Vapour Pressures of their Saturated Solutions. 
I. H. Derpy and Victor Yneve (J. Amer. Chem. Soc., 1916, 38, 
1439—1451).—Measurements of the vapour pressures of certain 
hydrated salts and of their saturated solutions have been made by 
the use of an isoteniscope. The recorded data relate to the vapour 
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pressures of MgCl,,6H,O, CuCl,,2H,O, CoCl,,6H,O, NiCl,,6H,O, 
and NiCl,,4H,O, and also of the saturated solutions of MgCl,,6H,O, 
MgCl,,4H,O, CuCl,,2H,O, CoCl,,6H,O, CoCl,,2H,O, NiCl,,6H,O, 
and NiCl,,4H,O. The curves indicate that the hexahydrate of 
nickel chloride is transformed into the tetrahydrate at 36°25°. It 
is also pointed out that the pressure curves for the saturated solu- 
tions tend to become parallel to the temperature axis in the neigh- 
bourhood of the transition points. In the case of magnesium 
chloride hexahydrate the curve is even retroflex. H. M. D. 


An Adiabatic Calorimeter. Farrincron Daniets (J. Amer. 
Chem. Soc., 1916, 38, 1473—1480)—A form of calorimeter is 
described, in which it has been found possible to keep the average 
difference of temperature between the calorimeter and its jacket 
smaller than 0°01°, if the rate of change of temperature is not too 
rapid. The junctions of a copper-constantan thermocouple are 
immersed in the calorimeter and in the water-jacket, any difference 
of temperature being indicated by a galvanometer deflection. As 
soon as the galvanometer registers a difference in temperature, a 
current is made to pass through the water-jacket, and this current 
is then cut off as soon as the spot of light returns to its zero 
position. The electrolytic heating of the jacket is combined with 
efficient stirring of the contents of both the calorimeter and the 
jacket. By means of a selenium cell it has been found possible to 
make the temperature control automatic. 

Special advantages are claimed for a calorimeter of this type 
for high temperature observations, for reactions of small velocity, 
and for thermal measurements in which large differences of tem- 
perature are involved. H. M. D. 


The Stability of Diatomic Molecules, the Heat of Dissocia- 
tion and the Relation of these to Electro-chemical Theory. 
F. Ricwarz (Ann. Physik, 1916, [iv], 50, 229—232).—With refer- 
ence to Kossel’s paper (this vol., ii, 243) on the formation of mole- 
cules, it is pointed out that the conclusions relative to the con- 
nexion between the stability and heat of dissociation of diatomic 
molecules must be considered in relation to the ionic or non-ionic 
character of the dissociation. H. M. D. 


The Thermochemistry of Silicon; Heat of Combination 
of Silica with Water. W. G. Mixter (Amer. J. Sct., 1916. [iv], 
42, 125—132).—The thermochemistry of silica compounds is 
reviewed. According to experiments in which preparations of 
silica containing varying quantities of water were dissolved in a 
22% solution of hydrofluoric acid, it has been found that the com- 
bination of silica with water is accompanied by little or no heat 
change. The most probable value for the heat of formation of 
silica from crystalline silicon is given as 191 Cal. H. M. D. 


Volume Changes of Amalgams. J. Wirscumipr (Ber. Deut. 
physikal. Ges., 1914, 16, 799812. Compare A., 1913, ii, 101, 
1027).—-Further observations, relative to the changes in volume 
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which are shown by bismuth amalgams when the temperature is 
raised have led to the conclusion that the anomalies are due to 
the existence of two modifications of bismuth with a transition 
temperature at 75°. The B-form, which is stable below 75°, is 
transformed into the a-form with a considerable diminution in 
volume. 
Repeated heating and cooling of the amalgam results in the 
gradual disappearance of the contraction which is exhibited by the 
freshly prepared amalgam at or above 75°, and this is found to be 
due to the gradual segregation of the components of the alloy. If 
the amalgam is strongly heated, the anomalies characteristic of the 
freshly prepared amalgam reappear. H. M. D. 


Further Determinations of Direct Osmotic Pressures. The 
Ear_ oF Berkevey and E. G. J. Hartiey (Proc. Roy. Soc., 1916, 
[A], 92, 477—492).—In continuation of previous experiments (Phil. 
Trans., 1906, [A], 206, 481; 1909, [A], 209, 177), the results of 
direct measurements of the osmotic pressures of aqueous solutions 
are recorded. 

The new data for solutions of sucrose are compared with the 
results obtained by Morse and his collaborators, and this compari- 
son shows that the authors’ values for the osmotic pressures of the 
more dilute solutions are smaller to an extent which cannot be 
accounted for by the probable errors of the experiments. The dis- 
crepancies are shown by the following numbers, which give the 
weight of sucrose dissolved in 100 grams of water and the percent- 
age difference between the osmotic pressures: 3°39, 8°2%; 10°2, 
2°4%; 20°5, 1:2%; 30°6, 0°2%; 33°9, 0°1%. According to. these 
figures the percentage deviation increases rapidly with the dilution. 

Values for the osmotic pressures of solutions of a-methyl gluco- 
side, isodulcitol, and a-tetramethyl ferrocyanide, and also of various 
inorganic and organic salts, are also recorded. 

The values obtained for magnesium ferrocyanide suggest that 
the substance is partly associated, and evidence of the formation 
of associated molecules is also shown by the results for magnesium 
sulphate, magnesium chromate, and zinc sulphate. Although these 
salts are undoubtedly ionised, the observed osmotic pressures are 
smaller than those calculated from the simple gas equation. 

A simple dynamic method for the approximate measurement of 
small osmotic pressures is described, which involves a comparison 
of the rates of flow of water through the semipermeable membrane 
when solutions of approximately the same molar concentration are 
brought into contact with the opposite side of the membrane. If 
the rate of flow for the standard substance (molecular weight J/) 
at concentration C is R, and the corresponding quantities for a 
second substance are M’, C’, and R’; then M’R'/C’=MR/C, from 
which M/ can be calculated. The accuracy of this method is about 
2%, but it is considered that the experimental error might be 
reduced with a specially designed form of apparatus. H. M. D. 


Solubility. Jort H. Hitpesranp (J. Amer. Chem. Soc., 1916, 
38, 1452—1473).—On the assumption that Raoult’s vapour pres 
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sure law is applicable to solutions, it is shown that simple expres- 
sions may be derived for the solubility of gases and solids in liquids, 

If the saturated solution contains n, mols. of solute (X,) and ng 
mols. of solvent (A,), then the relation between the pressure of the 
gas (p,) and the molar concentration of the solution is given by 
Py=k. n/N, +N. The significance of the constant / is made clear 
by putting ny=0, when & becomes equal to the vapour pressure 
(2,) of the liquid solute. If the temperature of the solution is 
higher than the critical temperature of the gas, the vapour pressure 
/, has no real significance, and on this account the term fugacity 
may be more conveniently employed to describe the property in 
question. Its numerical value would correspond with the extra- 
polation of the vapour-pressure curve of the liquid in question. 

In the case of saturated solutions of solids in liquids, if P, and 
)’,’ represent the fugacities or vapour pressures of the liquid and 
solid solute respectively, then the molar concentration of the satur- 
ated solution is given by ,/m4%=P,'/P,. The ratio P,'/P, is 
given by the equation log P,’//P,= —L,/4°587+ AS. log 7/1°99+ Z, 
in which L, is the molar heat of fusion at absolute zero, AS is the 
difference in the heat capacity of the liquid and solid forms, and 
/ is an integration constant, the value of which is obtained by 
making 7 equal to the melting point when log P,//P,=0. 

Although Raoult’s law is approximately true for many liquid 
mixtures, experiment shows that many other mixtures deviate 
largely from the requirements of this generalisation. The attempts 
to explain these deviations by chemical combination and change 
in the degree of association of the components are not considered 
very satisfactory, and the author gives preference to the van der 
Waals’s equation as a basis of explanation, a method which has 
already been discussed in particular by van Laar. 

The validity of Raoult’s law is probably limited to mixtures in 
which the forces acting between the molecules are not very different 
from those acting between the molecules of the pure liquids. It 
is suggested that approximate equality of the internal pressures 
affords a criterion for the required similarity in the molecular 
environment. In most cases the order in which liquids are 
arranged according to the internal pressures agrees well with the 
order according to the critical pressures, which is not surprising, 
since according to van der Waals’s theory the critical pressure is 
given by 8a/27b? and the internal pressure by a/v?, and it is well 
known that 6 and v are related in a simple manner. 

A further factor which has great influence on the properties of a 
liquid and its mixtures is the so-called polarity. Molecules which 
are electrically polar will tend to form associated groups, and this 
polarity hence gives rise to increased internal pressure and surface 
tension. In consequence of the orientation of the molecules in an 
electric field, the polarity is associated with a high dielectric con- 
stant. Examples of polar liquids are furnished by the ionising 
solvents, and still greater polarity is shown by molten salts which 
have been shown to be characterised by abnormally high values of 
surface tension and association factor. The molten metals prob- 
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ably furnish examples of extreme polarity, this again being asso- 
ciated with high electrical conductivity and surface tension. 

Deviations from Raoult’s law are to be expected in all mixtures 
where one or both of the components are polar, and also for mix- 
tures of non-polar liquids with different internal pressures. These 
deviations modify the solubility relations in the sense that the 
solubilities are greater when the deviations are negative and smaller 
when the deviations are positive. The deviations are positive for 
mixtures of non-polar liquids of different internal pressure, and 
also for mixtures of a polar and a non-polar liquid. For mixtures 
of polar liquids the deviations may be either positive or negative, 
being usually positive when there is a considerable difference in the 
polarity and negative when both are highly polar. 

Experimental data relating to the solubility of gases in liquids, 
the miscibility of liquid pairs, and the solubility of solids in liquids 
are discussed in relation to the views put forward, and these would 
seem to show that the solubility is very largely influenced by the 
nature of the molecular environment, that is to say, by the magni- 
tude of the internal pressure and the polar character of the 
molecules. H. M. D. 


A Class of Solubility Hlevations. Hans von Evter and Erik 
LéwenHaMn (Zeitsch. Elelktrochem., 1916, 22, 254—255).—An 
addendum and correction to the authors’ previous paper (this vol., 
ii, 476). It is pointed out that the solubility increases of benzoic 
acid and salicylic acid given in the previous paper refer, not to 
solutions in benzene, as stated in the paper, but to a mixture of 
toluene and benzene. This correction does not affect the conclu- 
sions drawn in the paper. New determinations at 18° show thot 
I litre of benzene dissolves 0°59 gram-molecule of benzoic acid, 
and 0°038 gram-molecule of salicylic acid when these substances 
are dissolved alone in benzene, but when both are added together 
to the benzene. 0°60 gram-molecule of benzoic acid and 0°145 gram- 
molecule of salicylic acid dissolve. J. F. 8. 


A New Method for the Purification of Colloidal Solutions. 
G. Wecetin (Kolloid Zeitsch., 1916, 18, 225—-237).—The method 
depends on ultra-filtration by the use of a collodion membrane. 
The apparatus consists of a funnel-shaped vessel containing the 
colloidal solution to be purified, this vessel being closed near the 
top by the ultra-filter, whilst water under pressure may be intro- 
duced through the lower narrow end of the funnel, the rate of flow 
being regulated by means of a tap. The aqueous solution which 
passes through the collodion filter is run off into collecting vessels, 
and may be examined from time to time in order to gauge the 
progress of the purification process. It is essential that the flow 
of liquid should be upwards, for preliminary experiments in which 
the colloidal solution was placed above the ultra-filter showed that 
the colloidal particles under the continued influence of gravity and 
of the current of liquid tended to accumulate on the upper surface 
of the membrane to such an extent that this rapidly became imper- 
meable to the wash water. 
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For the production of suitable filters, the author recommends the 
use of solutions of collodion in acetic acid. The solution, contain- 
ing from 7°5 to 15% of collodion, is spread out in a uniform, thin 
layer on a glass plate, and the film subjected to the action of 
running water for five to ten minutes. The porosity varies very 
considerably with the concentration of the ccllodion solution, a 
membrane prepared from a 7'5% solution having been found to be 
about ten times as porous as that prepared from a 15% solution. 
The membranes may not be dried, and even when kept under water 
it is found that ageing takes place. 

The apparatus has been found to give satisfactory results in the 
purification of colloidal solutions of antimony, arsenic, and molyb- 
denum sulphide, gold, palladium, silicic acid, ferric hydroxide, 
aluminium hydroxide, vanadium pentoxide, blood serum, and egg- 
albumin. 

The apparatus may also be employed for the preparation of 
colloidal solutions containing particles of determinate size, for the 
concentration of dilute solutions of colloids, for measurements of 
the size of colloidal particles, and for the purification of precipi- 
tated substances which cannot be easily washed by the usual 
filtration methods. H. M. D. 


The Coagulation of Colloidal Arsenious Sulphide by Electro- 
lytes and its Relation to the Potential Difference at the 
Surface of the Particles. Frank Powis (T., 1916, 109, 
734—744).—Coagulation experiments with a colloidal solution of 
arsenious sulphide have shown that there is no definite concentra- 
tion of electrolyte above which immediate coagulation occurs and 
below which no coagulation takes place. According to observations 
made with barium chloride as coagulating electrolyte, the limiting 
concentrations corresponding with rapid and with no coagulation are, 
however, fairly close, the recorded values being 0°8 and 0°3 millimol. 
per litre respectively. It is suggested that the presence of particles 
of different sizes is the probable cause of the observed range in 
the coagulating concentration, for earlier experiments have shown 
that large particles coagulate more easily than small particles. 

In coagulation experiments of this kind it is essential that the 
method of mixing the electrolyte and colloid solutions should be 
such as to eliminate the possibility of initial disturbances, and 
regard must be paid to the effect of agitation of the solution. 

Measurements by a cataphoretic method of the potential differ- 
ence between the colloidal particles and solutions of various electro- 
lytes, the concentrations of which were adjusted to the lowest value 
at which rapid coagulation occurred, gave results which show that 
the potential difference for potassium, barium, and aluminium 
chlorides and for thorium nitrate, in all cases exceeds 0°02 volt. 
The coagulation concentration is therefore not that at which the 
potential difference becomes zero (the isoelectric point), and in this 
respect the results confirm the conclusion drawn by the author from 
similar observations on oil-water emulsions (compare A., 1914, ii, 
137, 183). The value of the critical potential is about 0°025 volt 
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for barium chloride, aluminium chloride, and thorium nitrate, but 
is distinctly higher for potassium chloride (0°044 volt), and it is 
suggested that this may be due to a superposed salting-out effect. 

In regard to the coagulation concentrations of the four electro- 
lytes, it is found that these do not form a geometric series, such as 
has been frequently associated with the coagulating powers of ions 
of different valency. 


Protective Colloids. IV. Linseed as Protective Colloid. 
2. Colloidal Gold. A. Gursier, J. Huser, and E. Kuun (Kolloid 
Zeitsch., 1916, 18, 263—273. Compare this vol., ii, 303, 476).— 
The colloidal substances extracted from linseed have been examined 
with reference to their protective action on colloidal gold prepared 
by the reducing action of hydrazine hydrate, formaldehyde, sodium 
hyposulphite, and phenylhydrazine on gold chloride solution in 
presence of the colloid extract and chloroform. Experiments demon- 
strating the protective action are described in detail. 

By evaporation of the solutions in an exhausted desiccator over 
concentrated sulphuric acid, solid gold colloids may be obtained 
containing more than 50% of gold, which dissolve completely in 
warm water. H. M. D. 


Aqueous Solutions of Carbonic Acid. Roserr SrroHEecKker 
(Zeitsch. Nahr. Genussm., 1916, 31, 121—160).—It has been shown 
previously that the neutralisation of carbonic acid requires an 
appreciable amount of time, and experiments are described in which 
the reaction has been investigated from the kinetic point of view. 
The time factor is readily observed if 25 c.c. of a solution saturated 
with carbon dioxide is diluted to 200 c.c. and added to 7 c.c. of 
0°1¥-sodium hydroxide solution containing 5 drops of a 1% alco- 
holic phenolphthalein solution. For some time after mixing the 
red colour persists, but it gradually fades and the solution ulti- 
mately becomes colourless. 

In the detailed investigation of this neutralisation process 
dynamic measurements were made in which solutions of carbonic 
acid were mixed with solutions of scdium, potassium, ammonium, 
and tetraethylammonium hydroxide, and further with solutions of 
sodium carbonate, and of sodium carbonate in presence of sodium 
hydrogen carbonate. The concentrations of the reacting substances 
were varied relatively and absolutely, and the influence of tempera- 
ture was determined by measurements at 4° and 14°. The progress 
of the reaction was ascertained by colorimetric comparison of the 
solution under investigation with standard solutions of known 
hydrogen-ion concentration, to which a suitable indicator had been 
added. ‘The most suitable indicators were found to be tetrachloro- 
phenol, changing very sharply at [H*]=10-8, methyl-red, which 
also changes sharply at [H*]=10-°8, and a-naphtholphthalein, 
which shows a well-defined series of colours extending over a wide 
range of hydrogen-ion concentration. 

The results obtained show that the time required for neutralisa- 
tion diminishes with increase in the concentration of the acid and 
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increases when the concentration of the alkali is increased. When 
the concentrations of acid and alkali are altered in the same 
ratio the time remains the same. Sodium, potassium, and tetra- 
ethylammonium hydroxides are very nearly identical in their 
behaviour, but when ammonia is employed for neutralisation, the 
time required is very much longer. When equivalent solutions of 
sodium hydroxide and sodium carbonate are compared, it is found 
that the neutralisation interval is much greater in the case of the 
carbonate. 

The mechanism of the reaction seems to vary with the stage of 
the neutralisation process, and although the results cannot be satis- 
factorily interpreted in terms of the equations for either a unimole- 
cular or a bimolecular reaction, it seems very probable that the 
time factor is mainly to be attributed to the relative slowness of 
the reaction CO, + H,O—> H,COs. 

On the assumption that this is the time reaction, experiments 
have been made to determine the proportion of the total dissolved 
carbon dioxide which is present in the hydrated form. These 
experiments show that a 0°008544 molar solution of carbon dioxide 
contains 0°56% in the hydrated form. This number is employed to 
calculate the true ionisation tonstant of carbonic acid. Whereas, 
according to conductivity data, the apparent ionisation constant 
at 4° is k=2°2 x 10-7, the true ionisation constant is k=4°4 x 10-4. 

If carbonic acid is regarded as hydroxyformic acid, this higher 
value of the ionisation constant harmonises quite well with the 
relations which have been found to obtain between the constants 
of the fatty acids and the corresponding hydroxy-substituted acids. 

Attention is drawn to the necessity of taking into account the 
velocity of neutralisation of carbonic acid in the estimation of this 
in potable and other waters. For accurate results, Winkler’s 
process should be used, the measured sample of water being added 
to an excess of standard alkali with the addition of barium chloride, 
the stoppered vessel being kept for one hour before the excess 
alkali is estimated by titration with standard acid. H. M. D. 


Reactivity of the Halogens in Organic Compounds. Part 
IX. Interaction of Alkalis and Alkali Bromoacetates and 
Bromopropionates in Ethyl-Alcoholic Solution. Grorce SENTER 
and Henry Woop (T., 1916, 109, 681—689. Compare T., 1915, 
107, 1070).—In the earlier publication the action of alkalis on 
alkali bromoacetates and bromopropionates in methyl alcohol and 
mixtures of methyl alcohol and water was discussed, and the present 
paper gives the results of a similar investigation, using ethyl alcohol. 
On account of the sparing solubility of sodium bromoacetate in 
ethyl alcohol, it was found impossible to measure the velocity of 
the reaction between sodium bromoacetate and sodium ethoxide. 

The reaction with sodium bromoacetate in aqueous-ethyl alco- 
holic solution is pseudo-bimolecular, giving, in any one solution, 
velocity constants in good agreement with the assumption of a 
bimolecular reaction, but with alteration of the initial concentra- 
tions of the reacting substances the velocity-coefficients increase 
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more rapidly than the concentration of the sodium ethoxide. The 
displacement of bromine occurs about six times as fast in 90% ethy] 
alcohol as in 90% methyl alcohol (compare Hecht, Conrad, and 
Briickner, A., 1890, 4, 1046; Kremann, A., 1905, ii, 307). For the 
determination of the proportion of ethoxy-acid in the final product 
by the Zeisel method a modification of Hewitt and Moore’s appara- 
tus (T., 1902, 81, 318) was used with excellent results, and it was 
found that up to 40% of alcohol the proportion of ethoxy-acid 
formed is greater than that of the alcohol present in the solution. 
With sodium bromopropionate the action of ethyl alcohol is 
comparable in speed with that of sodium ethoxide, the rate of 
displacement of bromine attaining a maximum in mixtures contain- 
ing about 25% of alcohol. D. F. T. 


The Walden Inversion. III. The Kinetics and Dissocia- 
tion Constant of Phenylbromoacetic Acid. GrorGE SENTER 
and Stantey Horwoop Tucker (T., 1916, 109, 690—697).—The 
present communication deals with the chemical kinetics of the dis- 
placement of bromine by hydroxyl in r-phenylbromoacetic acid 
and sodium phenylbromoacetate, the method of experiment being 
similar to that already described in the case of phenylchloroacetic 
acid (Senter, T., 1915, 107, 908). 

The dissociation constant of phenylbromoacetic acid at 25° was 
found to be 0°0035, when concentrations are expressed in mols. per 
litre. A redetermination of the constant for phenylchloroacetic 
acid (compare Joc. cit.) gave the value 0°0044. Measurements of the 
velocity of hydroxylation of phenylbromoacetic acid (WV /40) by 
water at 25° and 40°4° gave unimolecular “constants” which 
decreased in value as the reaction proceeded. This decrease was 
proved to be due to the accumulation of hydrobromic acid in the 
system, as was shown by the fact that in the presence of WV /5-hydro- 
bromic acid the constants were much smaller and showed no 
decrease during the course of the reaction. This result is explained 
by the fact that both the undissociated acid and the anion react 
with water, the latter much more quickly (about 120 times 
faster) than the former. As hydrobromic acid is produced in the 
system the dissociation of the phenylbromoacetic acid is more and 
more suppressed, with a consequent decrease in the velocity 
constant; in the presence of a large excess of hydrobromic acid the 
alteration of the dissociation during the reaction is practically 
negligible, and a satisfactory constant is obtained, although both 
the undissociated phenylbromoacetic acid and the anion are under- 
going hydroxylation. The temperature-coefficient of hydroxylation 
has the high value 4:0. 

The hydroxylation of sodium phenylbromoacetate in W/40- 
aqueous solution at 25° and 40°4° is a unimolecular reaction, the 
temperature-coefficient being 3°65. The reaction goes slightly faster 
in the presence of V/40-sodium hydroxide, but a further increase 
in the concentration of the sodium hydroxide to 0°312N has no 
accelerating effect. It follows that the action of hydroxyl ions on 
sodium phenylbromoacetate is quite negligible in comparison with 
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that of water, as has already been found for sodium phenylchloro- 
acetate. 

Bromine is displaced from phenylbromoacetic acid and its salts 
about ten times as fast as chlorine is displaced from phenylchloro- 
acetic acid and its compounds under equivalent conditions. Ap- 
proximately the same ratio has previously been obtained in the 
investigation of other halogen-substituted acids. T. S. P. 


Saponification of the Hsters of the Pyrrolecarboxylic Acids 
at a Temperature or 50°. G. Korscuun and A. GouNDER 
(Bull, Soc. chim., 1916, [iv], 19, 221—242)—The authors have 
amplified and extended their work on the saponification of the 
pyrrolecarboxylic ethyl esters (compare this vol., i, 606). The 
replacement of the hydrogen atom attached to the nitrogen atom 
in ethyl 2:5-dimethylpyrrole-3-carboxylate by the carbamido-group 
produces a diminution in the velocity of saponification. A further 
replacement of the hydrogen atom in position 4 in this second ester 
by a methyl group produces a further diminution in the velocity 
ot saponification of the ester. The replacement of the methyl group 
in position 2 in ethyl 1-carbamido-2 : 5-dimethylpyrrolecarboxylate 
by a phenyl group produces a rise in the velocity of saponification 
of the ester. Starting with ethyl 1:2:4:5-tetramethylpyrrole-3- 
carboxylate, the velocity of saponification is increased by replacing 
the methyl group in position 5 by an acetyl group. Full numeri- 
cal data are given in the original paper. W. G. 


The Age of the Alchemists J. I. and I. Hollandus. Epmunp 
O. von Lippmann (Chem. Zeit., 1916, 40, 605).—Historical. J. I. 
Hollandus died about 1610, whilst Isaak Hollandus was still alive 


at that date. Their work first appeared in print about 1600. 
G. F. M. 


A Non-Spattering Wash-bottle. F. C. Crapp (J. Amer. Chem. 
Soc., 1916, 38, 1502—1503).—The nozzle is made to remain full 
of water by means of an arrangement in which the portion of the 
delivery tube inside the wash-bottle is surrounded by a wider tube 
in which the level of the water is raised slightly above the level of 
the lip of the nozzle. H. M. D. 


Inorganic Chemistry. 


Hydrogen from Formates and from Carbon Monoxide. 
M. G. Levi and A. Piva (Ann. Chim. Applicata, 1916, 5, 
271—-301).—Further experiments have been made on the decom- 
position of the formates (compare A., 1914, i, 480) and investiga- 
tions made on the conditions of formation of formates and in 
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general on the conditions of reaction between carbon monoxide and 
alkali. 

The presence of calcium hydroxide lowers the temperature at 
which calcium formate decomposes from 375° to 280° for an equi- 
molecular mixture and to 260°. for the mixture (HCO,),Ca+ 
2Ca(OH),. As regards the gases generated, the presence of lime 
causes (1) the proportion of carbon dioxide to diminish gradually 
to zero, (2) that of carbon monoxide to decrease markedly, and 
(3) that of hydrogen to grag’ from a maximum of 45 c.c. for 
1 gram of the pure formate to 220 c.c. for 1 gram of formate in 
presence of the hydroxide, the proportion of hydrogen in the gas 
formed rising from 35% to 93%. Assuming that the reaction is 
expressible by the equation (HCO,),Ca + Ca(OH), = 2CaCO,; + 2H,, 
1 gram of the formate should be capable of yielding 344 c.c. of 
hydrogen. The small proportion of methane formed disappears in 
presence of large amounts of lime. 

With reference to the action of carbon monoxide on lime or 
sodium hydroxide or soda lime, either dry or in presence of water 
vapour, the results of the author’s experiments point to the follow- 
ing conclusions: (1) With pure lime, carbon monoxide gives formate 
at 250—300° and carbonate and hydrogen above 300°; the forma- 
tion takes place moderately slowly and to a much less extent than 
with sodium hydroxide, since, in the fundamental equilibrium 
between carbon monoxide and water, CO+H,O = H-CO.H, the 
lime, being a weak base, exercises only a slight displacement. At 
500—600° the formation of hydrogen is almost quantitative, pro- 
vided always that the elements of water are present. (2) The 
addition of sodium hydroxide to the lime facilitates the formation 
of formate, rendering it possible even at 150—200°, and lowers 
the temperature at which hydrogen is formed, the reaction proceed- 
ing in this direction to the extent of 50% at 300°; the presence of 
the two bases together increases the yield of hydrogen. 2. EF. 


The Density of Hydrogen Bromide Gas. Revision of the 
Atomic Weight of Bromine. E. Motes (Compt. rend., 1916, 
163, 94—97. Compare this vol., ii, 314)—The author has made 
further determinations of the density of hydrogen bromide gas, 
prepared by the action of bromine on naphthalene in the cold and 
on paraffin heated at 200°, the resulting gas being carefully purified 
in each case. As a mean of thirty-three determinations he now 
gives the value 3°64442+0°00013 grams as the weight of a normal 
litre of hydrogen bromide. The weight of a litre of the gas under 
reduced pressures has been determined, and these results give for 
the coefficient of compressibility of hydrogen bromide, 1+A= 
1:00931, whence the molecular weight of the gas as compared with 
oxygen is 80°934; and the atomic weight of bromine, taking hydro- 
gen=1°008, is 79°926. W. G. 


Ozonisation of Liquid Oxygen by Radiation. E. Warsura 
(Ber. Deut. physikal. Ges., 1915, 17, 194—-197).—Small quantities 
of ozone are formed by the action of ultra-violet radiation on oxygen 
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at atmospheric pressure, but since rays of wave-length exceeding 
02 are only slightly absorbed by oxygen under these conditions, 
it was considered possible that larger quantities might be obtained 
by the use of liquid oxygen. Experiments made with liquid oxygen 
and air exposed to the rays emitted by the spark discharge between 
zine electrodes show that appreciable quantities of ozone are formed 
after a short exposure. H. M. D. 


Preparation of Free Hydroxylamine from Hydroxylamine 
Sulphate. Oskar Baupiscu and F. Jenner (Ber., 1916, 49, 
1182—1185).—Finely powdered and carefully dried hydroxylamine 
sulphate is cautiously added to liquid ammonia in a quartz tube, 
the ammonia is then removed by evacuation, and the free hydroxyl- 
amine extracted by alcohol. The operation is attended by grave 
risks from explosions, but details are given of the manipulation 
which the authors recommend. J. C. W. 


The Constitution of Coal. Davin Trevor Jones and RicHarD 
VERNON WHEELER (T., 1916, 109, 707—-714).—Coal is considered 
to have been formed from decayed vegetable matter by the action 
of pressure and heat, the latter not having exceeded a temperature 
of 300°. The coal is a conglomerate which can be resolved by sol- 
vents into “cellulosic” and ‘“‘resinic”’ portions (T., 1913, 103, 
1706) ; thus on extracting coal with pyridine an insoluble, cellulosic 
residue is obtained, the extract containing a mixture of cellulosic 
material with resinic compounds, which can be separated by treat- 
ment with chloroform, in which the former is insoluble. It is the 
resinic component of coal which exerts photochemical action on a 
photographic plate, the effect being due to some slow oxidation ; the 
cellulosic component does not exert this action. 

When the cellulosic compounds are submitted to destructive dis- 
tillation phenols are produced (compare Wichelhaus, A., 1910, i, 
868), the formation of these being due to the presence of the furan 


grouping Goe>o; there are also present in the cellulosic con- 


stituents compounds of which the molecules structurally resemble 
the carbon molecule (compare Cross and Bevan, Phil. Mag., 1882, 
|v], 18, 325; Dimroth and Kerkovius, A., 1913, ii, 774; Pictet and 
Ramseyer, A., 1911, i, 850), but there is no likelihood of the 
presence of free carbon. 

The resinic compounds are probably of more diverse nature than 
the cellulosic; they contain alkyl, naphthene, and unsaturated 
hydroaromatic radicles linked to larger and more complex group- 
ings. Under the influence of pressure the resinic derivatives have 
become highly polymerised. The oxygenated derivatives present 
among the resinic compounds are probably cyclic oxides. Free 
hydrocarbons exist to some extent in the resinic portion of coal 
(compare Pictet and Ramseyer, loc. cit.; Pictet and Bouvier, A., 
1915, i, 512), but paraffin hydrocarbons are present only in small 
quantity. 

The outstanding difference between the “petroleum” distilled 
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from coal and the natural oils is the presence of phenols in the 
former, and the difference is explicable when the conglomerate 
character of coal is borne in mind, especially in view of the fact 
that phenols are distilled only from the cellulosic portions. The 
absence of phenols from petroleums suggests that the origin of these 
is of a non-vegetable character. D. F. T. 


The Influence of Iron Pyrites on the Oxidation of Coal. 
Tuomas James Drakeey (T., 1916, 109, 723—733).—A detailed 
account is given of experiments made to determine the influence 
of iron pyrites on the oxidation of coal to carbon dioxide and on 
the absorption of oxygen by the coal. For this purpose a quanti- 
tative comparison was made of the oxidation products obtained 
from (1) pyrites, (2) coal, (3) an artificial mixture of coal and 
pyrites, (4) ferrous sulphate, (5) a mixture of coal and ferrous sul- 
phate, (6) a mixture of coal and sulphuric acid. The rates at 
which oxygen was absorbed by these systems were also compared. 

The results obtained seem to show that pyrites has a measur- 
able influence in the sense that it increases the rate of oxidation 
of coal, and its presence may therefore not be entirely disregarded 
in connexion with the question of the spontaneous ignition of coal. 


H. M. D. 


The Composition and Use of Greek Fire. C. ZENGHELIs 
(Compt. rend., 1916, 163, 125—127).—-A brief survey of the modern 
and the ancient literature dealing with the composition and method 


of using Greek fire. The author considers that Greek fire was, as 
suggested by Berthelot, based on the addition of nitre to inflam- 
mable mixtures, and that the gases produced by the explosive 


portion propelled the incendiary portion against the enemy. 
W. G. 


The Action of Oxygen on Metallic Oxides at High Tem- 
peratures and Pressures. Jarostav Mitpaver (Chem. Zeit., 
1916, 40, 587).—When heated for an hour in closed tubes at 480° 
in oxygen at 12 atm. pressure the majority of metallic oxides 
remained unchanged. The following exceptions were observed: 
Potassium oxide was partly converted into peroxide, barium oxide 
gave barium peroxide, lead oxide was converted into red lead, 
antimony oxide into the tetroxide, and manganous oxide into the 
sesquioxide, nickelous and cobaltous oxides contained traces of the 
nickelic and cobaltic compounds, whilst silver became covered with 
black crusts, probably of a peroxide, since on treatment with hydro- 
chloric acid chlorine was generated. Intimate mixtures of oxides 
or carbonates with chromic oxide heated under similar conditions 
were found in all cases but that of cerium to have been more or 
less completely converted into the corresponding chromate. With 
oxides (or carbonates) of the following metals, for example, the 
product contained the annexed percentage of chromate: Silver, 
100%; magnesium, 82°7%; calcium, 56°9%; zine, 72%; lead, 100%; 
bismuth, 6°3%; barium, 52°8%. The reaction is apparently in some 
cases suitable for the technical production of chromic acid salts. 


G. F. M. 
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Pure Sodium Chloride. C.urrrorp Loumann (Chem. News, 1916, 
114, 53).—The following method was employed for separating 
sodium and potassium chlorides: About 0°5 gram of the salt was 
dissolved in a little water and treated with 20 drops of a 10% solu- 
tion of platinum chloride. A few drops of water were added, after 
which the precipitate was collected and washed five or six times with 
a mixture of water (2 vols.) and alcohol (1 vol.) and then about six 
times with a mixture of alcohol and ether. When dry, the precipi- 
tate was washed into a weighed platinum crucible with boiling water. 

Three samples of sodium chloride, supposed to be chemically 
pure, were found to contain from 0°45 to 0°57% of potassium 
chloride. N. H. J. M. 


Ammonium Iodide, its Solubilities and the Absence of a 
Transition Point. ALEXANDER SmirH and Herperr E. Eastiack 
(J. Amer. Chem. Soc., 1916, 38, 1500—1502).—Ammonium iodide 
crystallises in cubes, whilst the bromide and chloride form penta- 
gonal icositetrahedra. Since it is probable that both these are 
transformed into cubic forms above their respective transition tem- 
peratures, there is some ground for the supposition that ammonium 
iodide will exist in two forms connected by a transition point. 

Measurements of the solubility of ammonium iodide in water 
between —19° and 136° afford no evidence of the existence of such 
a transition temperature. H. M. D. 


The ‘Spitting’ of Silver. W. Srant (Metall und Erz., 1915, 
12, 501—504).—Crude silver containing iron sulphate is liable to 
‘spit’ at the moment of solidifying. This effect has been attributed 
to sulphur dioxide. This gas is, however, insoluble in fused silver 
(Sieverts and Bergner, A., 1913, ii, 321). Silver is known to react 
with sulphur dioxide according to the equation 4Ag+2S80. = 
Ag.SO,+Ag.S, or in presence of oxygen, 4Ag+2S0,+20, = 
2Ag,SO,. As the dissociation temperature of silver sulphate is 
1030°, it can exist in contact with molten silver, and forms a slag 
on the surface. If more strongly heated, dissociation takes place: 
Ag.SO,=2Ag+80,+0,. The oxygen then dissolves in the silver, 
and is liberated on solidification, so causing the violent effect which 


has been observed. C. H. D. 


Action of Hydrogen Sulphide on Mixtures of the Alkaline 
Earths with the Alkalis and with Oxides of the Heavy 
Metals. II. Iciio Guarescut (Atti R. Accad. Sci. Torino, 
1915—1916, 51, 951—962. Compare this vol., ii, 324, 325).—The 
effect. of strontium and lithium oxides on the action of hydrogen 
sulphide on sodium hydroxide or potassium hydroxide is consider- 
ably less energetic than that of calcium oxide or barium oxide, no 
incandescence being observed under the conditions used. The incan- 
descence obtained with mixtures of sodium (or potassium) hydroxide 
and calcium (or barium) oxide cannot be attributed to the presence 
or formation of peroxides. The alkali peroxides (not, however, of 
recent preparation) act almost like the hydroxides, whilst barium, 
magnesium, and lead peroxides have no action. Mixtures of calcium 
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(or barium) oxide with mercuric or nickel oxide also react vigor- 
ously with hydrogen sulphide and, when the constituent oxides are 
in definite proportions, vivid incandescence or even explosion takes 
place. When incandescence occurs with mercuric oxide, sulphur 
dioxide is formed, and this reacts with the hydrogen sulphide, giving 
colloidal sulphur, which is precipitated by water in a special, blue 
form. No incandescence is observed when hydrogen sulphide acts 
on pumice and mercuric oxide, or on a mixture of calcium (or 
barium) oxide with ferric oxide, cuprous or cupric oxide, or litharge. 


a &. P. 


Composition and Solubility of Calcium Hydrogen Carbonate. 
Atrrepo Cavazzi (Gazzetta, 1916, 46, ii, 122—135).—The author 
demonstrates the accuracy of the common supposition that the salt 
formed by the action of carbon dioxide on lime water or by that 
of a water more or less rich in carbon dioxide on the normal 
carbonate is calcium hydrogen carbonate of the composition 
Ca(HCO,),. The maximum quantity of calcium carbonate which, 
after prolonged shaking (not less than ten hours), dissolves at 0° 
in 1 litre of water saturated with carbon dioxide and maintained 
so in presence of the gas at atmospheric pressure is 1°56 grams, that 
of calcium hydrogen carbonate being, therefore, 2°5272 grams. 
Under similar conditions and after shaking extending over some 
days, 1 litre of water at 15° dissolves 1:1752 grams of calcium 
carbonate, and consequently contains 1°9038 grams of calcium 
hydrogen carbonate. When a very violent current of carbon dioxide 
is passed into lime water saturated at 15° the latter becomes at 
first very turbid, but after about a minute almost clear and highly 
supersaturated with carbon dioxide; this solution, which only per- 
sists for a short time, contains 2°29 grams of calcium carbonate or 
3°71 grams of calcium hydrogen carbonate per litre. Ae 


Action of Hydrogen Sulphide on Mercuric Iodide. 
GraMBaTTISTA FRaNncEscuHI (Boll. chim. farm., 1916, 55, 481—483). 
—Study of this reaction in alcoholic solution shows that it takes 
place in three phases, with formation of three different compounds, 
according to the conditions. These phases may be represented 
thus: (1) H,S+2HgIl,=2HgIl+2H1I+8S; (2) 6HgI+H,S+48= 
2(2HgS,HglI,); and (3) 2HgS,HgI,+H,S=3HgS+2HI. Thus, the 
action of hydrogen sulphide on mercuric and mercurous salts always 
yields mercuric sulphide, the mercuric salts being previously reduced 
to mercurous salts, and an intermediate compound formed which 
may be regarded as a thiobasic mercury compound of the constitu- 
tion Hg(*S-HgR),. 

The compound Hg(-S-HgI), forms a tobacco-coloured precipi- 
tate. T. H. P. 


The Influence of Tungsten on Nickel. R. Irmann (Metall wnd 
Erz., 1915, 12, 358—364).—Tungsten has very little tendency to 
dissolve in molten nickel at 1800°, but the alloys may be prepared 
by melting the nickel in an electric crucible furnace with carbon 
electrode, adding nickel oxide to remove carbon, then adding the 
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tungsten, and after all is melted, deoxidising by means of mag- 
nesium. A 50% alloy made in this way may be melted with excess 
of nickel in the electric furnace without difficulty. 

For analysis, alloys containing less than 30% of tungsten may be 
dissolved in aqua regia with the addition of bromine; richer alloys 
are fused with potassium hydrogen sulphate. 

Cooling curves are taken by melting 100 grams of each alloy in 
a carbon crucible lined with magnesia. The arrests are small, prob- 
ably on account of the rapid rate of cooling. The freezing-point 
curve up to 50% W shows maxima at 1480° and 1495°, correspond- 
ing with the compositions Ni,,W and Ni,W respectively. The 
former is perhaps not a definite compound. Eutectic points are 
observed at 1426°, 1435°, and 1456°, at the compositions 2, 9°2, and 
17 atomic % W respectively. Solid solutions are probably formed 
up to 2 atomic %. 

The solubility of nickel in sulphuric acid, and its liability to 
corrosion, are greatly reduced by alloying with tungsten. The 
tensile strength shows a minimum at 15% W by weight, beyond 
which it increases rapidly. The alloy with 19% W may be rolled 
hot into thin sheets. C. H. D. 


The Annealing of Nickel Brass (German Silver). F. C. 
Tuomrson (J. Znst. Metals, 1916, 15, 230—263).—The specific 
volume of alloys containing 60% of copper and from 7 to 28% of 
nickel, the remainder being zinc, diminishes as the nickel content 
increases. At the same time the electrical resistance increases, and 
in the annealed state the specific resistance is independent of the 
copper-zince ratio, and may be expressed by the formula c=12+ Ni% 
microhms per c.c. An abrupt change takes place in the resistance 
between 300° and 400°, the temperature being independent of the 
composition within the limits given. It is connected with the 
known instability of these alloys when used as resistance wires at a 
temperature above 300°, and may be due to a transformation of 
the compound NiZn,. The heating and cooling curves, plotted by 
the inverse-rate method, do not exhibit any discontinuity, but it is 
well marked in the thermo-electric properties. When the hard- 
rolled alloys are annealed at different temperatures and tested for 
hardness by the Brinell method, a clear increase of hardness is 
found to take place at 300—330°. This temperature is slightly 
lowered by long annealing, but otherwise the influence of time is 


negligible. C. H. D. 


Mineralogical Chemistry. 


Composition of Selensulphur from Hawaii. Gienn V. Brown 
(Amer. J. Sci., 1916, [iv], 42, 132—134).—A specimen of selen- 
sulphur collected at the crater of Kilauea by J. D. Dana in 1840 
shows an orange-red to sulphur-yellow, crystalline encrustation on 
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slaggy lava. Deducting 83°72% of impurities, the analysis of this 
material indicates the presence of sulphur, 94°82%, and selenium, 
5°18%, corresponding with the atomic ratio 45°5:1. Tellurium is 
absent. This material would therefore be more correctly described 
as a seleniferous sulphur, rather than as ‘selensulphur.’ L. J. S. 


Artificial Mimetite (Lead Chlor-arsenate). C. C. McDonneLi 
and C. M. Surrn (Amer. J. Sci., 1916, [iv], 42, 139—145).—Lead 
monohydrogen arsenate (PbHAsO,) is slightly soluble in a boiling 
solution of ammonium chloride, and when this solution is poured 
into a large volume of cold water a gelatinous precipitate with the 
composition of mimetite, Pb,(PbCl)(AsO,)3, is formed. The same 
compound is obtained (slowly in the cold, but rapidly on warming) 
when the lead arsenate is digested with ammonium, sodium, or 
potassium chloride. The material so formed, when examined under 
the microscope, is seen to be mainly amorphous, but it contains a 
number of minute, hexagonal crystals. Larger crystals (up to 0°13 
mm. in length) were obtained from a solution of the lead arsenate in 
hydrochloric acid, or by diluting a boiling saturated solution of 
sodium or potassium chloride to which arsenic acid and lead 
acetate had been added. The crystallised material has D%=7°15, 
and is apparently optically uniaxial with refractive indices, «= 2°13, 
w=2°16 (the natural mineral being optically anomalous and 


biaxial). L. J. S. 


Margarosanite, a New Lead-Calcium Silicate from Franklin, 
New Jersey. W. E. Forp and W. M. Braptey (Amer. J. Sci., 
1916, [iv], 42, 159—162).—This new mineral was collected in the 
Parker shaft on North Mine Hill at the same time as the new 
species hancockite, nasonite, etc., described by Penfield and Warren 
in 1899 (A., 1900, ii, 88), where it occurred together with franklin- 
its, willemite, etc. It is colourless and transparent, and forms 
lamellar masses with a perfect, pearly cleavage. The plates are 
bounded by two other good cleavages, forming an angle of 78°, 
which are nearly perpendicular to the lamellar cleavage. The opti- 
cal characters indicate that the crystallisation is probably triclinic. 
Refractive indices, 1°730 and 1°795 ; D 3°991, H 24—3. The mineral 
fuses with some difficulty in the oxidising flame, but readily in the 
reducing flame; it is decomposed by nitric acid with the separation 
of silica. The following mean of several analyses agrees with the 
metasilicate formula, Pb(Ca,Mn),(SiOs)s. 

SiO,. PbO. CaO. MnO. H,O. Total. 
33-71 43-50 21-73 1-14 0-58 100-66 
L. J. S. 


Apatite from the Laacher See District. Sulphate-apatite 
and Carbonate-apatite. R. Brauns (Jahrb. Min., 1916, Beil.-Bd. 
41, 60—92).—Small, colourless crystals of apatite occur in sanidin- 
ite and other ejected bombs of the Laacher See district, Rhine. In 
most instances these contain sulphate, and are therefore described 
as sulphate-apatite. These crystals give the axial] ratio a:e= 
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1:0°73306, refractive indices wy,=1°6379, ex, =1°6346, and the 
following results on analysis: 


CaO. Fe,0,+Al,0,. MgO. Na,0+K,0. P,O;. SO . 
I. 54-70 0-70 — n.d. 40-86 1-13 
IL. 53-60 1-10 0-14 2-70 39-66 1.30 
III. 51-28 1-14 0-03 n. d. 37-97 1-35 
Total 
Cl. F. Insol. less O for Cl & F. Sp. gr. 
I. 0-16 1-64 — 98-46 3-196—3-207 
II. 0-42 0-93 0-60 99-97 3-200+0-01 
III. 0-38 0-63 4-80 97-23 — 


In each of these analyses there is an excess of lime over that 
required for the acids; the group CaO, as well as CaSO,, therefore 
enters into the composition of apatite, the general formula of which 
is 3Ca,P,0,,Ca| F,,Cl,,80,,CO,,0,(0H).|. 

In another apatite, isolated from a cancrinite-syenite, the presence 
of a considerable amount of carbon dioxide suggests a carbonate- 
apatite, 3Ca,P,0,,CaCO,. These crystals are said to differ from 
podolite (A., 1912, ii, 565) in having an optically positive biaxial 
shell surrounding an optically negative uniaxial nucleus. Incident- 
ally in this connexion is mentioned the presence of carbon dioxide 
(CO, 1°27%, together with Cl 1°08, and SO, 7°97%) in noselite from 
the Laacher See, suggesting the presence of a carbonate-sodalite 
molecule. L. J. 8. 


Analytical Chemistry. 


An Automatic Pipette. ALexanprEr Lowy (J. Ind. Eng. Chem., 
1916, 8, 734—735).—A double-bored tap is placed on the upper 
stem of an ordinary pipette ; one bore of the tap connects the upper 
stem with the bulb of the pipette, and the latter is filled in the 
usual way. The tap is then turned, and the pipette remains full. 
The second bore extends to the handle of the tap, and its outer end 
is closed with the finger; on giving the tap a half-turn and remov- 
ing the finger, the contents of the pipette are discharged. 

W. P.S. 


Titrations with Oxalic Acid, Using Methyl-orange as 
Indicator. G. Bruuns (Zeitsch. anal. Chem. 1916, 585, 
321—340. Compare this vol., ii, 158).—Calcium, barium, stron- 
tium, and magnesium hydrogen carbonates may be titrated directly 
with oxalic acid solution, using methyl-orange as indicator. Alkali 
solutions, even when they contain carbonate or borate, may also be 
titrated with oxalic acid solution in the presence of methyl-orange 
provided that calcium chloride, strontium chloride, barium chloride, 
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zinc sulphate, cadmium sulphate, manganous sulphate, silver nitrate, 
or lead nitrate is also added. Ammonia solutions may be titrated 
similarly after the addition of calcium chloride or barium chloride. 
It is pointed out that the addition of 35 grams of crystallised boric 
acid per litre of V/10-ammonia solution renders the latter very 
stable; it may be kept for several days in an open flask without 
losing in strength. Attention is also drawn to the necessity of using 
water free from carbon dioxide in preparing the standard oxalic 
acid solution employed in the titrations. W. P. S. 


Preparation of Diphenylamine-Sulphuric Acid Reagent. 
W. Téntus (Zeitsch. Nahr. Genussm., 1916, 31, 322),—This reagent 
may be My nh with ordinary sulphuric acid provided that the 
mixture is heated at 110° until any blue coloration due to the 
presence of nitric acid has disappeared. The heating expels the 
nitric acid and does not injure the reagent. W. P. S. 


Estimation of the Water-Content of Substances. ARTUR 
Fornet (Zeitsch. Nahr. Genussm., 1916, 31, 329—332).—In the case 
of such substances as flour and meals, the water content can be 
estimated correctly only by heating the substance at 103° in a 
U-tube in a current of dry carbon dioxide or hydrogen, or by 
drying under reduced pressure over a dehydrating agent. The 
ordinary method of estimating moisture by heating the substance to 
constant weight in a water-oven is untrustworthy, for a substance 
so dried will undergo a further loss of weight if the temperature 
of the oven is raised. An empirical method for the estimation of 
moisture in flour is described, consisting in heating the substance 
on the pan of a lever-balance placed in an air-oven at 170°; the 
scale of the balance is so graduated that the percentage water con- 
tent is indicated at the position where the pointer of the instrument 
remains constant. W. P. S. 


Removal of Organically-combined Halogen by means of 
Catalytic Reduction. Estimation of Halogens. M. Busca and 
Hans Stove (Ber., 1916, 49, 1063—1071).—It has been found that 
halogens can be split off from a large number of organic compounds 
by shaking an aqueous or alcoholic solution, rendered strongly alka- 
line, with palladinised calcium carbonate in an atmosphere of 
hydrogen, and details are now given of the application of this 
process to the estimation of halogens. Except in a few cases, the 
hydrogenation is complete in less than an hour, but the method 
has the serious disadvantage that the catalyst, although it may be 
prepared in bulk and kept for use as required, is easily ‘“‘ poisoned.”’ 
For this reason, benzene, chloroform, acetone, and especially carbon 
disulphide, are useless as solvents, and compounds containing phos- 
phorus, sulphur, or arsenic cannot be dealt with. Even the trace 
of phosphorus remaining in a sample of ethylidene dichloride which 
had been prepared with phosphorus pentachloride was sufficient to 
a the influence of the catalyst. 

enzylidene chloride and benzotrichloride are completely de 
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chlorinated by this method (compare Borsche and Heimbiirger, A., 
1915, i, 527), but dichloromethylmethylhexadienones are very resis- 
tant (compare Auwers and Lange, A., 1914, i, 50). J.C. W. 


A Reagent for Detecting Free Chlorine in Town Drinking 
Waters. G. A. Le Roy (Compt. rend., 1916, 163, 226—228.)— 
The reagent is for use in detecting the presence of free chlorine in 
drinking waters purified by hypochlorites. The substance used is 
hexamethyltri-»aminotriphenylmethane, and the reagent is pre 
pared by dissolving 1 gram of the free base in 10 c.c. of cold hydro- 
chloric acid, diluted with its own volume of water, and then 
making the solution up to 100 c.c. with distilled water. Formic 
acid may be used in place of hydrochloric acid, and the reagent can 
be kept for a long time in stoppered bottles. A few c.c. of this 
solution added to a litre of water gives an immediate violet colora- 
tion if free chlorine is present, and the reagent is sensitive to 
3 parts of chlorine in 100,000,000 of water. The colour is intensi- 
fied by the addition of a little sodium chloride to the water, and 
it is preferable to acidify the latter with formic or acetic acid. The 
reagent is not affected by traces of hydrogen peroxide, and is much 
less sensitive to the action of nitrites than is the starch-iodide 
reagent usually employed for detecting free chlorine. W. G. 


Apparatus for Subliming and Weighing Small Quantities 
of lodine. Gustave Fouque (Bull. Soc. chim., 1916, [iv], 19, 
270—272).—A simple apparatus which consists essentially of two 
test-tubes about 15 mm. in diameter, the one fitting loosely inside 
the other. The outer tube is slightly constricted about 4 cm. from 
its base. ‘The inner tube has a small hole in the side about 15 mm. 
irom its base, so arranged as to be in the projecting portion when 
this tube is inserted mouth downwards into the other. The iodine 
to be purified is mixed with one-quarter of its weight of finely- 
ground potassium iodide and introduced into the outer tube, which 
is then placed inside a brass tube partly filled with sand to support 
the glass tubes in such a way that the constriction is a few niilli- 
metres inside the brass tube. An asbestos millboard shield is then 
fitted round the glass tubes down on to the top of the brass tube, 
and the iodine mixture is heated with a very small flame directed 
just below the constriction in the glass tube. The iodine slowly 
sublimes at the rate of about 1 gram per hour, and collects on the 
walls of the inner glass tube between the mouth and the opening 
in the side. When the sublimation is complete the inner glass tube 
is removed, placed inside another, into which it fits loosely, the 
whole is allowed to cool in a desiccator, and weighed. The two 
tubes having been previously weighed, the weight of iodine obtained 
is thus determined. The apparatus is sketched in the original 
paper. W. G. 


Estimation of Smal Quantities of Sulphide Sulphur. W. A. 
DrusHet and C. M. Exston (Amer. J. Sci., 1916, [iv], 42, 
155—158).—In the colorimetric method described, the depth of 
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colour of lead sulphide stains obtained from the sulphide sulphur 
of a known weight of substance is compared with a standard series 
of stains prepared from sulphide solutions of known sulphur con- 
tent. The latter stains are obtained by boiling together definite 
quantities of sodium sulphide solution and hydrochloric acid in a 
flask and allowing the liberated hydrogen sulphide to escape 
through a long vertical tube, over the upper end of which is tied a 
piece of filter paper impregnated previously with lead acetate; the 
excess of lead is then washed out of the paper, and the latter is 
dried and labelled. A series of stains representing 0°0002—0°004% 
of sulphide sulphur is thus prepared. The actual estimation is made 
in a similar way. The tube over which the lead paper is tied may 
have a diameter of 18 mm. when dealing with relatively large quan- 
tities of sulphide sulphur, but a narrower tube should be used for 
quantities of less than 0°001%. The method may be employed for 


the estimation of sulphide sulphur in coke, gases, and paper. 
W. P. S. 


Volumetric Estimation uf Thiosulphate in the Presence 
of Sulphite. A. Sanper (Zeitsch. anal. Chem. 1916, 55, 
340—342. Compare this vol., ii, 136)—Bodnar has described (A., 
1914, ii, 67) a method for the estimation of thiosulphates which 
depends on the reaction of the latter with silver nitrate. The 
author finds that the method is simplified and rendered more rapid 
by the use of mercuric chloride in place of silver nitrate. When a 


mixture of sodium sulphite and thiosulphate is treated with mer- 
euric chloride, the sulphite forms a soluble complex, Na,SO,+ 
HgCl, = HgCl-NaSO,+ NaCl, whilst the thiosulphate reacts accord- 
ing to the equations: Na,S,O,+ HgCl, = HgS,O, + 2NaCl; 
HgS,0, + H,O= HgS + H,SO, ; 

and 2HgS+ HgCl,=Hg,8,Cl,. The solution containing sulphite 
and thiosulphate is treated with an excess of mercuric chloride 
solution, a quantity of ammonium chloride is added to prevent the 
formation of mercuric oxide, and the mixture is titrated with WV /10- 
sodium hydroxide solution, using methyl-orange as the indicator. 


W. P. §. 


Qualitative Separation and Detection of Tellurium and 
Arsenic and of Iron, Thallium, Zirconium, and Titanium. 
Putte E. Brownie, G. 8. Simpson, and Lyman E. Porter (A mer. 
J. Sci., 1916, [iv], 42, 106—108. Compare A., 1915, ii, 801).— 
Dilute hydrochloric acid, sodium sulphite, and potassium iodide 
are added to the solution containing tellurium and arsenic; tellur- 
ium is thus precipitated, and is separated by filtration. The filtrate 
is boiled to remove excess of sulphur dioxide, then treated with 
hydrogen peroxide, boiled to expel iodine, next rendered alkaline 
with sodium hydroxide, and treated with a further quantity of 
hydrogen peroxide to oxidise the arsenic. After the solution has 
been acidified to destroy sodium peroxide, it is rendered ammoniacal 
and the arsenate precipitated by the addition of magnesium chloride 
mixture. The filtrate from the arsenate may be tested for molyb 
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denum by the addition of potassium thiocyanate and zinc in hydro- 
chloric acid soiution. 

For the separation of iron, thallium, titanium, and zirconium the 
hydroxides are dissolved in sulphuric acid, and hydrogen peroxide 
is added ; a red coloration indicates titanium. The solution is then 
rendered slightly alkaline with sodium hydroxide, sodium phosphate 
is added, and the mixture acidified with sulphuric acid containing 
hydrogen peroxide; the zirconium phosphate remains insoluble. 
After this precipitate has been separated, the solution is treated 
with sodium hydroxide, which precipitates the iron and thallium 
as hydroxides or phosphates; these are removed by filtration. The 
filtrate is acidified with sulphuric acid and treated with sodium 
sulphite and a small quantity of sodium phosphate, when the 
titanium is precipitated as phosphate. The precipitate containing 
the iron and thallium is dissolved in sulphuric acid, and the thall- 
ium precipitated as iodide by the addition of sodium sulphite and 
potassium iodide. The filtrate from the thallous iodide is boiled, 
treated with hydrogen peroxide, again boiled to expel iodine, and 
the iron identified by the thiocyanate test. W. P. S. 


Estimation of Air, Water Vapour, and Nitrous Oxide in 
Mixtures of these three Constituents. G. A. Burre.i and 
G. W. Jones (J. Ind. Eng. Chem., 1916, 8, 735).—The following 
method of estimating air and water vapour in nitrous oxide 
(dentists’ “laughing gas”) is described. A sample of the gas is 


introduced into a tapped bulb-tube, provided with a manometer, 
and liquefied by immersing the tube in liquid air; the air is then 
withdrawn by a Tépler pump and its volume measured. The 
residual gas is next subjected to a temperature of —78° (a mixture 
of solid carbon dioxide and acetone), and the nitrous oxide is 
withdrawn and measured. The frozen water remaining in the 
apparatus is allowed to melt and vaporise; its pressure is propor- 
tional to the amount of water-vapour present. Three samples of 
nitrous oxide examined each contained 2% of water-vapour and 2% 
of air. W. P. S. 


Detection and Estimation of Nitrates and Nitrites in 
Meats, Sausages, etc. Desiper Acéi (Zeitsch. Nahr. Genussm., 
1916, 31, 332—341).—A method described previously by the author 
and Liebermann (this vol., ii, 342) may be used for the detection 
and estimation of nitrates and nitrites in meat preparations. The 
presence of starch, sodium chloride, formaldehyde, boric acid, sali- 
cylic acid, sugar, vinegar, or juniper oil does not interfere with the 
reaction. Nitrites are produced during the burning of wood, but 
the quantity of nitrite thus introduced into smoked meats is toa 
small to affect the results. Potassium nitrate in meat is reduced 
rapidly to nitrite; 50% of the quantity which may be present is 
reduced in four days when the meat is kept at 10°. Ww. Fr. & 


The Rapid Estimation, by Chemical Analysis. of the 
Potability of Waters. Comre (J. Pharm. Chim., 1916, [vii] 
14, 135—140).—As indications of pollution of water the author 
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relies on the values obtained for the estimation of chlorides, am- 
monia and oxygen absorption, and, as an indication of actual 
microbic life, on the amount of variation between the nitrite con- 
tents of a sample, when drawn and after a lapse of twenty-four hours. 
The results for the first three analyses should be compared with 
previous analyses of the same water, or the analyses of other waters 
from the same geological region. W. G. 


Estimation of the Alkalinity of Waters. Duommie (Ann. 
Chim. anal., 1916, 21, 157—160; from Bull. sci. pharmacol., 1916). 
—If the alkalinity of the water is due principally to calcium salts, 
100 c.c. of the sample are treated with 6 drops of resazurine (01 
gram of the substance dissolved in 500 c.c. of water containing 
1 c.c. of V/10-ammonia) and titrated with NV /50-sulphuric acid ; 
0°3 c.c. is subtracted from the quantity of acid used, this amount 
being required by the indicator. Waters containing chiefly mag- 
nesium salts are titrated similarly, but, in this case, 15 drops of a 
0°2% lacmoid solution (in alcohol) are used as the indicator, and no 
correction is required. The results obtained by the use of the 
indicators mentioned are more trustworthy than those found when 


methyl-orange is employed. W. P. 8. 


Estimation of the Alkalinity and Phosphoric Acid 
Content of the Ash of Feeding Stuffs. I. M. Korrnorr (Chem. 
Weekblad., 1916, 18, 910—914).—A criticism of Farnsteiner’s 
method for determining the alkalinity of the ash of foods. 

A. J. W. 


Estimation of Aluminium. C. F. Sipener and Eart Perrisoun 
(J. Ind. Eng. Chem., 1916, 8, 714—716).—In the ordinary method 
of estimating alumina by precipitation with ammonia, the excess 
of ammonia used should be as small as possible; boiling for one 
minute precipitates the aluminium hydroxide completely, and con- 
tinued boiling may cause a portion of the precipitate to redissolve. 
There is no need to wash the aluminium hydroxide free from 
chlorides before it is ignited (compare A., 1915, ii, 842); when the 
precipitate is large, it must be heated over a blast-flame for forty 
minutes to ensure its being reduced to a constant weight. 


Wa as @ 


The Analysis of Aluminium and its Alloys. W. H. Wirney 
(J. Inst. Metals, 1916, 15, 207—-229).—It is desirable to avoid 
methods which involve separation of the aluminium, on account of 
the bulkiness of the precipitates. For alloys of aluminium and 
zinc, 1—2 grams are dissolved in dilute hydrochloric acid and 
diluted to 400 c.c. A 50% solution of sodium hydroxide (purified 
by alcohol) is now added, and when the precipitate has redis- 
solved, 15—30 c.c. in excess are added. The solution is heated to 
boiling and the zinc precipitated by a rapid stream of hydrogen 
sulphide. The precipitate is collected, washed with boiling water 
containing sodium sulphide, and dissolved in hydrochloric acid. 
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Traces of aluminium are removed by precipitation with ammonia, 
tne alumina being twice reprecipitatea, and the zinc is then esti- 
mated as pyropnuspiate. 

¥or alloys containing less than 10% of copper, from 2 to 5 grams 
are dissolved in warm dilute hydrochloric acid (1:5). The greater 
part of the copper remains insoluble, and may be nitered off and 
dissolved in nitric acid. Hydrogen sulphide is passed through the 
filtrate, and the precipitated copper sulpnide is added to the remain- 
der. Should zine be present, more hydrochloric acid must be added 
to prevent precipitation of zinc sulphide. The same method is 
recommended when manganese is present. 

When the alloy contains magnesium, 2 grams are dissolved in a 
mixture of 30 c.c. of hydrochloric and 10 c.c. of nitric acids, and 
15 c.c. of concentrated sulphuric acid are added after diluting 
somewhat. After evaporating to fuming and diluting, silicon and 
silica are removed and copper is precipitated as sulphide at 70°. 
The filtrate is boiled to remove hydrogen sulphide, and 15 grams 
of tartaric acid are added. After neutralising with ammonia, 
5 grams of ammonium chloride are added, and hydrogen sulphide 
is passed at 70°. Iron, nickel, zinc, and some manganese are pre- 
cipitated. The filtrate is acidified with acetic acid, boiled for some 
time, and sulphur and any nickel sulphide removed by filtration. 
The filtrate is concentrated to 300 c.c., cooled, and made alkaline 
with ammonia. A solution of 5 grams of sodium phosphate is 
now added, and after the precipitate has formed an excess of 
concentrated ammonia. It is advisable to reprecipitate, as the 
magnesium phosphate clings to the beaker. It may contain some 
silica and manganese, which may be estimated and allowed for. 
Manganese is best estimated in a separate quantity by a volumetric 
or colorimetric method. 

Similar methods are used for the analysis of commercial alumin- 
ium. A satisfactory method of estimating carbon is not known. 


Silicon and silica should be estimated separately. Nitrogen is also 
present. C. H. D. 


Standardisation with Ferric Oxide as the Basis of the 
Volumetric Estimation of Iron in Hydrochloric Acid Solution. 
L. Branpt (Chem. Zeit., 1916, 40, 605—607, 631—633).—The 
author’s previcusly described method (A., 1908, ii, 899) for the 
preparation of ferric oxide to serve as an analytical standard gives 
a product which may contain traces of phosphoric acid and oi 
platinum, and an additional precipitation as oxalate is therefore 
introduced into the process, which is now as follows: Iron, as free 
as possible from phosphorus and cobalt, is dissolved in hydrochloric 
acid, and after dilution and precipitation with hydrogen sulphide 
the filtrate is evaporated to a small volume, oxidised with nitric 
acid, evaporated to dryness with hydrochloric acid, dissolved in 
water, and extracted with ether, whereby an ethereal solution of 
ferric and ferrous chlorides is obtained. The ether is distilled off 
and the residue, dissolved in a little diluted hydrochloric acid, is 
completely reduced with sulphur dioxide with the addition of a 
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trace of iodine, and the clear ferrous chloride solution precipitated 
with an excess of ammonium oxalate. The ferrous oxalate, after 
thorough washing, is finally ignited in quartz glass vessels to con- 
stant weight. The ferric oxide thus obtained is perfectly pure, 
and gave results in complete agreement with those obtained, using 
99°81% iron wire as standard. G. F. M. 


Estimation of Chromium and Vanadium in Steel by 
Eiectrometric Titration. Gerorce Lestiz KeLtey and JAmEs 
bryant Conant (J. lund. Eng. Chem., 1916, 8, 719—723).—In the 
absence of vanadium the following procedure is adopted for the 
estimation of chromium: Une gram of the steel is dissolved in 
6U c.c. of sulphuric acid (D 1°Z), the solution oxidised with nitric 
acid, and evaporated until salts crystallise out; if carbides are not 
oxidised completely by this treatment, another portion of the 
sample should be dissolved in hydrochloric acid, oxidised with 
nitric acid, and evaporated with the addition of 60 c.c. of sulphuric 
acid. The solution is then heated to boiling, 10 c.c. of U°26% silver 
nitrate solution and 5 grams of ammonium persulphate are added, 
the mixture boiled for ten minutes, treated with 5 c.c. of hydro- 
chloric acid (1:3), and the boiling continued for a further five 
minutes. After cooling, a small quantity of sulphuric acid is 
added, and the chromium titrated electrometrically with ferrous 
sulphate solution (A., 1913, ii, 984). When vanadium is present, 
from 2 to 3 grams of the sample are dissolved in sulphuric acid 
(D 12), using 100 c.c. of this acid if necessary; the solution is 
diluted to 200 c.c., heated to 80°, treated with 5 grams of sodium 
phosphate, and titrated with /10-permanganate solution until 
the first “grey” colour appears. The solution is then cooled to 
10° by the addition of ice, sulphuric acid is added, and the mixture 
titrated electrometrically (this vol., ii, 274). The titrated solution 
is made up to a definite volume, a quantity corresponding witli 
1 gram of the steel is diluted to 300 c.c., and treated as described 
for the estimation of chromium, except that the solution must be 
cooled before the titration with ferrous sulphate solution. The 
amount of chromium present is calculated from the volume of 
ferrous sulphate solution used, as corrected for the quantity of 
vanadium present, and the quantity of chromium used in finding 
the end-point in this and the previous titration. W. P. S. 


Separation jof #Vanadium from Phosphoric and Arsenic 
Acids and from:Uranium. W. A. Turner (Amer. J. Sci., 1916, 
[iv], 42, 109—110).—The “ cupferron”’ method (this vol., ii, 347) 
is trustworthy for the separation of vanadium from phosphoric 
acid and arsenic acid provided that the precipitate is washed 
thoroughly. For the separation of vanadium from uranium, the 
‘“cupferron” precipitation has to be made from a strongly acid 
solution, since vanadium and uranium salts in neutral solution yield 
a precipitate of uranyl vanadate. About 10 c.c. of sulphuric acid 
should be present in each 100 c.c. of solution, and the precipitate 
is washed with 10% sulphuric acid containing 1°5 grams of “cup- 
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ferron”’ per litre. To ensure more complete separation, the washed 
precipitate is transferred to a beaker, dissolved in ammonia, then 
nearly neutralised, and cooled to 20°. After dilution, the solution 
is acidified, treated with a further small quantity of ‘‘ cupferron,”’ 
and the precipitate collected and washed. The uranium in the 
filtrate is precipitated by ammonia after the addition of ammonium 
chloride. The results obtained for uranium are trustworthy, but 
those for vanadium are slightly too high. W. P.S. 


Detection of Methyl Alcohol by Rinck’s Method. G. FENDLER 
(Zeitsch. Nahr. Genussm., 1915, 30, 228—230. Compare A., 1914, 
u, 749).—This method was found to be untrustworthy, since ethy! 
alcohol yields formaldehyde under the conditions of the test. 

W. P. S. 


Estimation of Glycerol in Wine by Rothenfusser’s Method. 
Louise Katusxy (Zeitsch. Nahr. Genussm., 1915, 30, 337. Com- 
pare A., 1912, ii, 607).—The calcium oxalate obtained in this 
method may be collected in a Gooch crucible containing a layer of 
asbestos which has been treated previously with hot dilute sulphuric 
acid and washed. The precipitate and asbestos are then transferred 
to a flask, the precipitate is dissolved in sulphuric acid, the solution 
filtered, and titrated as described. W. P. 8. 


Comparison of the Results Obtained by the Colorimetric 
and Gravimetric HEstimations of Cholesterol. J. Howarp 
Muster (J. Biol. Chem., 1916, 25, 549—560. Compare Bloor, 
this vol., ii, 275).—Pure cholesterol can be quantitatively esti- 
mated either by the colorimetric or the gravimetric (digitonin) 
method. When applied to blood, however, the colorimetric method 
gives results which are too high for true cholesterol, because they 
include other substances soluble in ether and chloroform which may 
or may not be related to cholesterol. The gravimetric estimation 
by means of digitonin appears to give accurate results. H.W. B. 


Detection of Phytosterol and Cholesterol by means of 
Digitonin. Orro Prerrer (Zettsch. Nahr. Genussm., 1916, 31, 
38—40).—The precipitate obtained when the insoluble fatty acids 
of a fat or oil are treated with digitonin is most rapidly collected 
by pouring the heated mixture on a filter paper which is placed in 
a water-oven until the filtration is completed. Chloroform should 
not be added, as its presence retards the rate of filtration. The 
precipitate on the filter is then washed with hot chloroform and 
next with ether. After the ether has evaporated, the film of 
precipitate is easily removed from the filter, and is ready for treat- 
ment with acetic anhydride, etc. The author finds that hydrogen- 
ised fish oil, m. p. 52°, yields a cholesteryl acetate, m. p. 112°. 

W. P. 8. 


Estimation of Phytosterol by Precipitation with Digitonin. 
An Apparatus for Use in the Method. H. Waansr (Zeitisch. 
Nahr. Genussm., 1915, 30, 265—270).—Of the various modifica- 
tions proposed for this estimation the author prefers the procedure 
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described by Kuhn and Wewerinke (this vol., ii, 499). An appara- 
tus for use in the method consists or a separating tunnel in whicu 
the saponified tat is decomposed with acia and tue liberated fatty 
acids are washed; a tap on the side of the funnel is provided for 
drawing off the etherea! solution of the fatty acids after the choie- 
sterol and phytosterol have been precipitated with digitonin. The 
precipitate is then collected in a small filter tube which fits on to 
the lower end of the separating funnel; this filter is provided with 
a hot-water jacket. W. P. S. 


Kstimation of Phloroglucinol and Resorcinol by means of 
Furfuraidehyde. Emit Vorocek and R. Pormesix (Ler., 1916, 49, 
1185—1194).—The precipitates which phloroglucino! and resorcinoi 
give with turfuraldehyde in hydrochloric acid solutions may be 
nitered, washed, and dried at 100—105°, and their weights used 
as a measure of these phenols. The constitution of the precipitate 
varies with the concentration of the acid and of the phenol, but 
the estimation is of practical value if the conditions are fulfilled 
(12% HCl; 100 c.c. for the volume, twenty-four hours for the time 
of precipitation, and a quantity of furfuraldehyde three times that 
of the phenol are recommended). The weight of the phenol is 
apparently obtained from a curve connecting the weights of the 
precipitate with those of pure specimens of the phenol as found 
by experiment. Phenol, quinol, toluquinol, and catechol do not 
give any appreciable precipitates, but the cresols, xylenols, pyro- 


gallol, orcinol, and diresorcinol give heavy precipitates. Similarly, 
phloroglucinol- and resorcinol-carboxylic acids and certain tanning 
substances (from mimosa, maletto, and mangrove species) combine 
with the aldehyde. 

As applications of the method, the estimation of phloroglucinol in 
phloretin, maclurin, and apigenin after hydrolysis, and of resor- 


J.C. W. 


cinol in euxanthone are described. 


Detection of Formic Acid in Vinegar. P. Szeserényi (Zeiitsch. 
Nahr. Genussm., 1916, 31, 16).—The test proposed depends on the 
fact that chromic acid is reduced by formic acid, but not by acetic 
acid. Twenty c.c. of the vinegar are mixed with 20 c.c. of con- 
centrated sulphuric acid and to the hot mixture are added 3 c.c. 
of 50% chromic acia solution. If formic acid is present, carbon 
dioxide is evolved within a few minutes, and the mixture is coloured 
green owing to the reduction of the chromic acid. The test cannot 
be applied to wine vinegars or to vinegars containing a considerable 
quantity of extractives, since the latter, as well as the traces of 
alcohol in the wine vinegars, reduce chromic acid. W. P. 8. 


New Method of Extracting Lactic Acid [for its Estimation |. 
Ertx Ontsson (Shand. Arch, Physiol., 1916, 33, 231—234).—In 
the estimation of lactic acid according to von Fiirth-Charnass (A. 
1910, ii, 807) as modified by Embden, the extraction with ether is 
a troublesome and lengthy process. For the isolation in a pure 
state the author finds ethyl acetate a better solvent, and when the 
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acid is merely to be estimated, amy! alcohol is much better. The 
liquid containing lactic acid is saturated with ammonium sulphate, 
filtered after twelve hours, and mixed with 1/10-volume of 50% 
sulphuric acid. It is then shaken with 2 volumes of amyl alcohol, 
which is then freed from the acid by shaking with sodium carbon- 
ate, and used similarly for four more successive extractions of the 
fluid. Traces of amyl alcohol are removed from the sodium 
carbonate extracts by three extractions with benzene, and the 
estimation is then carried out in the usual way. G. B. 


The Estimation of the Strength of a Solution of Oxalic 
Acid. Brancuetiire (Bull. Soc. chim., 1916, [iv], 19, 300—308),— 
A comparative test of the various methods, both gravimetric and 
volumetric, shows that the most accurate method is the ordinary 
one of precipitation as calcium oxalate and weighing as carbonate. 
Of the volumetric methods, either titration of the hot solution with 
standard alkali or the iodometric method of Sander (compare A., 
1914, ii, 482) may be used, the former being the more accurate. In 
using the iodometric method, it is preferable to employ a standard 
solution of sulphuric acid, rather than of picric acid, for determin- 
ing the strength of the standard thiosulphate solution. W. G. 


Untrustworthiness of Certain Methods for Determining the 
Forms of Combination of Organic Acids in Wine. W. J. 
BaracioLta and Cu. Gover (Zeitsch. Nahr. Genussm., 1916, 31, 
203—-227).—Purely chemical methods for the estimation of free 
and combined volatile acids, tartaric acid, and lactic acid in wine 
do not give any correct indication of the actual state in which 
these acids exist in the wine. Whilst chemical analysis is neces- 
sary to indicate the kinds of acids present, the forms in which the 
latter occur are best ascertained by physico-chemical methods as 
proposed by Quartaroli and by Dutoit and Duboux. W. P. S&S. 


Relation between the Most Important Physical and 
Chemical Constants of Oils and Fats. H. J. Backer ‘Chem. 
IWeekblad, 1916, 18, 954—967).—Fecr oils and fats composed solely 
of mixtures of glyceryl esters of saturated and unsaturated mono- 
carboxylic acids, the relation between the refractive index (7), the 
density (@), the saponification value (1°), and the iodine value (/) 
is given by the expression: 

(n? — 1)/(n? + 2) x 100/d{ = 33-07 + 0000757 — 0:01375V + 0-002(¢ -- 15). 
A. J. W. 


Winkler’s Bromine-Addition Method [for the Estimation 
of the Iodine Number of Fats and Oils]. W. Arnotp (Zeitsch. 
Nahr. Genussm., 1916, 31, 382—387).—This method (A., 1914, ii, 
753) was applied to a iarge number of various fats and oils and 
found to yield results which agreed with those yielded by Hiibl’s 
method, but were somewhat lower than those found by the 
Wys method. In the case of fats with low iodine numbers, one 
hour’s contact with the reagent is sufficient, but with linseed oil, 
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poppyseed oil, etc., about eighteen hours’ contact is required. The 
mixture of oil and reagent must be kept in the dark; if exposed 
to light, bromine is substituted as well as added, and the iodine 
number obtained is much too high. The potassium bromate and 
bromide may be dissolved in one solution ; this keeps well and does 
not alter in strength. W. PB. @. 


Estimation of Acetone in Presence of Ethyl Alcohol. 
JITENDRANATH RaksuHit (Analyst, 1916, 41, 245—246).—Acetone 
is converted into iodoform in the presence of calcium hydroxide 
solution; the use of the latter in place of potassium hydroxide 
almost entirely prevents the formation of iodoform from ethyl 
alcohol. A portion of the sample, containing about 0°05 gram of 
acetone, is placed in a flask, 300 c.c. of calcium hydroxide solution 
are added, the flask is closed loosely with a rubber stopper, and its 
contents are heated at 35°; 5 c.c. of W/5-iodine solution are now 
added, drop by drop, the mixture is shaken for five minutes, another 
5 c.c. of iodine solution are then added, and so on, until 40 c.c. of 
iodine solution have been added. If, during the addition of the 
iodine solution, the colour persists after thorough shaking, more 
calcium hydroxide solution must be added. Ten minutes after the 
final addition of iodine the mixture is cooled, starch solution and 
15 c.c. of V/1-sulphuric acid are added, and the excess of iodine is 
titrated with WV/10-thiosulphate solution. One c.c. of WV /5-iodine 
solution is equivalent to 0°00193 gram of acetone. One c.c. of ethyl 
alcohol absorbs 0°8 c.c. of N/5-iodine solution. In mixtures con- 
taining 1 part of acetone and 10 parts of ethyl alcohol, the method 
yields trustworthy results; in the case of mixtures consisting of 
1 part of acetone and 100 parts of ethyl alcohol, the results obtained 
are less trustworthy, since the correction for the ethyl alcohol is 
relatively large. W. P. S. 


A General Reaction for Alkaloids containing a PhenolicGroup 
of Vegetable or Animal Origin (Morphine and its Derivatives, 
Cupreine, Adrenaline, etc.). G. Denicis (Bull. Soc. chim., 1916, 
{iv], 19, 308—311).—The reaction common to most phenols of 
giving a coloration with a solution of titanic anhydride in concen- 
trated sulphuric or hydrochloric acid (compare Hauser and 
Lewite, A., 1912, i, 847) is applicable to those alkaloids of animal 
or vegetable origin which contain a phenolic group. The reagent is 
best prepared by leaving some rutile in contact with nearly boiling 
concentrated sulphuric acid for several hours, allowing the liquid 
to cool, and decanting off the clear solution. A few hundredths 
of a milligram of the alkaloid preparation with a few drops of 
this reagent will give the colour, which varies from blood-red with 
morphine to deep orange with hordenine. Proteins, containing 
a tyrosine group, also give an orange colour with the reagent. 


W. G. 


General and Physical Chemistry. 


Absorption Spectra and a Simple Method for Determining 
them. Fritz Weicert (Ber., 1916, 49, 1496—1532).—An important 
discussion of the utility of the various methods for observing and 
recording absorption spectra. The need for making quantitative 
determinations, as, for example, by Bielecki and Henri’s method 
(A., 1912, ii, 882), when basing discussions of chemical constitution 
on these spectra, is strongly emphasised, and a simple arrangement 
is described by which such estimations can be quickly made in the 
visible region. In principle, a standard substance of known absorp- 
tion is chosen, and the wavelengths are found at which the 
unknown substance has the same absorption. The standard sub- 
stance must therefore fulfil very rigid requirements; it must obey 
Beer’s and Lambert’s laws, must be easily obtained in a constant 
degree of purity, and must be quite stable. A neutral grey sub- 
stance would be best, for its “typical colour curve” (log . extinction 
plotted against wave-length) would be parallel to the abscisse axis, 
but such a material is yet to be found. For the time being, a solu- 
tion of equimolecular quantities of copper sulphate and potassium 
chromate in 2V-ammonia solution is recommended. Cells of equal 
width and evenly illuminated, containing the standard and the 
unknown solution, are placed before the slit of a spectroscope and 
viewed through a slit placed in the crossed-wires plane of the 
ocular, before which the spectrum can be moved by a wave-length 
drum or other graduated arrangement. The points at which the 
two solutions appear to be equally bright are then noted, observa- 
tions in the dark red and blue being simplified by interposing red 
or blue screens. The measurements are then repeated for other 
dilutions, and the concentrations and wave-lengths are tabulated. 
From the extinction of the standard solution for a particular wave- 
length, the extinction of the unknown solution for the same wave- 
length can therefore be calculated and then its logarithm plotted in 
the usual way. J.C. W. 


Relation between the Configuration and Rotation of Epimeric 
Monocarboxylic Sugar Acids. II. P. A. Levene and G. M. 
Meyer (J. Biol. Chem., 1916, 26, 355—365. Compare this vol., 
ii, 3)—The sodium and brucine salts of several pairs of epimeric 
monocarboxylic sugar acids have been prepared and their specific 
rotations ascertained. From the results the rotations due to the 
a-carbon atoms have been calculated and found to be in agreement 
with the views expressed in the previous communication (loc. cit.). 
The following rotations, [a], are recorded: sodium gluconate, 
+11°78°; brucine gluconate (m. p. 155°), —15°95°; sodium man- 
nonate, —8°82°; brucine mannonate (m. p. 212°), —25°70°; sodium 
gulonate, +12°68°; brucine gulonate (m. p. 162—164°), —19°59°; 
sodium idonate, —2°52°; brucine idonate (m. p. 188°), —25°79°; 
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sodium galactonate, +040°; brucine galactonate (m. p. 170°), 
—21°01°; brucine talonate (m. p. 132°), —26°15°; sodium allonate, 
+4°30°; brucine allonate (m. p. 160°), —21°28°; sodium altronate, 
—4°05°; brucine altronate (m. p. 158°), —23°82°; calcium chiton- 
ate, +33°65°; brucine chitonate (m. p. 222°), —8 47°; calcium 
chitarate, +70°29°; brucine chitarate (m. p. 195°), —2°96°. 

H. W. B. 


Optical Rotation of Epimeric a-Hexosamic Acids. P. A. 

Levene (J. Biol. Chem., 1916, 26, 367—372. Compare preceding 
abstract).—It has been shown (loc. cit.) that in each pair of 
hexonic acids the member which has the same configuration of the 
a-carbon atom as d-gluconic acid possesses either a higher dextro- 
rotation or a lower levorotation than the epimeride. It follows 
from this that in mixtures of unequal parts of two epimeric acids 
the one which possesses a higher dextro- or a lower levo-rotation 
contains a higher proportion of the member having the configura- 
tion of the acarbon atom as in dextrose. Further, having the 
value of the rotation of one epimeride in its pure form, and that 
of a mixture of the two, it is possible to draw a conclusion regard- 
ing the configuration of the a-carbon atom in each epimeride. On 
these grounds the author has compared the rotations of epimeric 
a-hexosamic acids with the view of finding an indication as to the 
respective positions of the amino-group in each member of a given 
pair. 
The method is to heat the acid with pyridine in a sealed tube 
at 100—105° for periods varying from five to twenty-four hours, 
and to fractionate the resulting mixture of epimeric amino-acids 
until a fraction is obtained which differs markedly in rotatory 
power from the original substance. 

The acids investigated were d-glucosamic, d-xylohexosamic, 
d-chondrosamic, and d-lyxohexosamic acids, and after the treat- 
ment with pyridine an increase in rotation occurred with each of 
the first three acids and a decrease with the last. Hence glucosamic 
acid has the configuration of mannosamic acid, xylohexosamic acid 
that of idosamic acid, chondrosamic acid that of talosamic acid, and 
lyxohexosamic acid that of galactosamic acid. H. W. B. 


Rate of Loss of Activity of Illuminated Chlorine. Max 
BoDENSTEIN (Zeitsch. Elektrochem., 1916, 22, 293—294).—Polemi- 
eal. An answer to Volmer’s criticism (this vol., ii, 507) of the 
author’s paper (this vol., ii, 463). J. F. 8. 


Photochemical Decomposition of Halogeno-acetic Acids in 
Benzene and Ether. Hans von Euter (Ber., 1916, 49, 1366—1371. 
Compare A., 1913, ii, 939).—It has been shown that chloro- and 
bromo-acetic acids are decomposed in aqueous solutions in short- 
waved, ultra-violet light (just below 250 ux) into glycollic acid, the 
speed of the reaction being the greater in the case of the chloro- 
acid. It was thought to be probable that the acids undergo some 
preliminary “loosening” under the influence of light, which makes 
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them more open to attack by chemical agents, and, therefore, solu- 
tions in benzene and ether have been illuminated and then shaken 
for definite periods with sodium hydroxide in order to find whether 
more sodium chloride is formed than when an unilluminated solu- 
tion is similarly treated. This is found to be so, but it is due 
to the fact that the halogens are already liberated in the solutions, 
and not that the acids have become more active. Fumaric acid and 
glycolide were found in the solutions after prolonged illumination. 
Strange to say, in these neutral solvents, bromoacetic acid is more 
unstable than chloroacetic acid. The decomposition is much greater 
in ether than in benzene. J.C. W. 


Action of X-rays on Iodine and Starch Iodide in Aqueous 
Solution. H. Borpier (Compt. rend., 1916, 163, 291—293. Com- 
pare this vol., i, 630).—X-Rays, like ordinary light, cause a 
decoloration of very di:ute aqueous solutions of iodine or starch 
iodide, the only difference being that X-rays produce it in a few 
minutes, whereas the ultra-violet rays require several hours. The 
quantity of X-rays necessary varies with the proportion of iodine 
in the solution. . G. 


The Efficiency of Recoil of Radium-D from Radium-C. W. 
Maxower (Phil. Mag., 1916, [vi], 32, 226—229).—According to a 
mathematical investigation of Bohr, the efficiency of the recoil, 
#, of radium-D from a smooth plate on which radium-A has been 
deposited should be given by 1—a/2c, where a is the “range” of 
the recoil-stream from radium-A, and’e that of the recoil-stream 
from radium-C, This efficiency was determined by comparing the 
amount of polonium on the platinum surface on which the 
radium-A was initially deposited, and that on another surface to 
which radium-D had recoiled from the first, and found to be 0°687, 
which gives a value 0°626 for a/c for platinum. The value 0°72 
can be deduced for gold from the experiments of Marsden and 
Richardson (A., 1913, ii, 91) for the ratio of the ranges of the 
corresponding a-particles producing the recoil, so that there appears 
to be a greater difference in the range of the recoil particles than 
in that of the a-particles. F. S. 


The Product of the Radioactivity of Potassium and 
Rubidium. Huitary Lacus (Chem. Zentr.; from Ber. Warschau. 
Wass. Ges, 1915, 151—152; 1916, i, 872—873).—Since the pro- 
ducts of the radioactive disintegration of potassium and rubidium 
must be calcium or strontium without appreciable change of the 
atomic weights, the atomic weights of calcium and strontium of as 
radioactive an origin as possible should show deviations from the 
accepted values in the direction indicated. Besides the common 
potassium and rubidium, isotopes having the atomic weights of 
calcium and strontium may exist. F. 8. 


Demonstration of the Ionisation Paths of the H-Particles 
which are Produced by Collision of a-Particles with Hydrogen 
Atoms. Dersenpra Bose (Physikal. Zeitsch., 1916, 17, 388—390). 
—By the use of Wilson’s method, it has been found possible to 
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show the path of the H-particles which are expelled on collision 
of a-particles with hydrogen atoms. The photographic records 
show clearly the separation of the path of the a-particles into two 
distinct paths at the point of collision, corresponding respectively 
with the H-particles and the deflected a-particles. The observed 
number of the H-particles is in satisfactory agreement with that 
calculated from the Rutherford-Darwin formule. H. M. D. 


Potential Changes on Illuminating Oxidising fAgents. 
Torsten SwEnsson (Zeitsch. physikal. Chem., 1916, 91, 624—636). 
—The author has studied the influence of ultra-violet light on the 
oxidation potential of a solution of potassium dichromate and 
sulphuric acid. Solutions of potassium dichromate and sulphuric 
acid were placed in quartz vessels and the potential measured 
against a platinum electrode in the usual way. The solution was 
then subjected to the light from a mercury lamp, and the potential 
again measured after the light had been removed. The potential 
rapidly rises when the solution is illuminated, and on removing 
the light it slowly falls again. The same effects are observed 
whether the platinum electrode is present in the solution when it 
is illuminated or not. The cause of the large change in potential 
is in some way due to a mutual action of the dichromate and 
sulphuric acid, since both potassium dichromate solution and sul- 
phuric acid when submitted alone to the action of the light only 
give a lowering of the potential, whereas chromic acid solution 
gives a slight increase. Experiments with V-, V/2-, and W/3-solu- 
tions show that the increase of potential is independent of the 
concentration. In the case of a solution of 1 mol. of potassium 
dichromate and 4 mols. of sulphuric acid per litre, the increase in the 
potential by illumination is 0°2280 volt. J. F.S. - 


Electrolytic Deposition of Brass. A. Hénie (Zeitsch. Elektro- 
chem., 1916, 22, 286—293. Compare Spitzer, A., 1905, ii, 501, 
611).—Experiments have been made on the deposition potentials 
of copper and zinc from alkaline cyanide solutions of these metals. 
The solutions used and the experimental conditions were similar 
to those employed by Spitzer (loc. cit.). It is shown that 
although the cathode in solutions which contain at least two mole- 
cules of potassium cyanide to one molecule of cuprous cyanide 
undergoes a strong polarisation during copper deposition, yet with 
small current densities this takes place in an almost reversible 
manner in solutions probably containing the salt KCu(CN),. If 
potassium cyanide is added gradually to a solution containing the 
salt KCu(CN),, the polarisation rapidly rises, even before the whole 
of the cuprous cyanide could have been converted into a salt, 
K,Cu(CN);. The addition of K,Zn(CN), to a solution of 
KCu(CN), brings about a strong polarisation of the copper deposi- 
tion, whereby, as in the case of a solution of K,Cu(CN), and 
K,Zn(CN),, the deposition potential of the copper is brought near 
to that of the zinc and electrolytic deposition of brass is rendered 
possible. The deposition potential of copper can be raised by keep- 
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ing or boiling the solution, and this change is supposed to be due 
to changes in small quantities of colloidal substances which are 
present. The action in these cases is held to be due to the produc- 
tion of mechanical passivity of the cathode. A large number of 
experiments have been made on the influence of the concentration 
of hydroxyl and cyanide ions on the colour of the brass deposited. 
J. F. 8. 


Electrolytic Deposition of Nickel from Chloride Solutions. 
II. The Flaking of the Nickel. R. Riepen (Zeitsch. Elektro- 
chem., 1916, 22, 281—286. Compare A., 1915, ii, 182).—In the 
electrodeposition of nickel on nickel cathodes from chloride solu- 
tions, it is found that the deposits are often spoiled by the flaking 
of the metal soon after the electrolysis has commenced. This 
difficulty may be obviated by effecting the separation at high 
temperatures. This process is not suitable for commercial work, 
and in consequence the experiments described in the paper were 
carried out with the object of procuring coherent deposits at 
ordinary temperatures. A number of substances were added to 
the electrolyte with the object of removing the possible causes of 
flaking; these included glycerol and amyl alcohol, which affected 
the viscosity and surface tension respectively, wood extract, 
dextrin and other colloid substances, and potassium hypochlorite, 
nitrobenzene, titanium sulphate, acetylene, and turpentine, sub- 
stances calculated to remove the hydrogen layer on the cathode. 
In no case was there any improvement of the deposit. It is shown 
that coherent deposits can be obtained on nickel cathodes at 
ordinary temperatures if the cathode is roughened, by either 
chemical or mechanical means, before use, and also if the cathode 
is coated with a thin deposit of nickel by any of the other known 
processes before use in the chloride solutions. The author tenta- 
tively suggests that the cause of flaking is to be found in the initial 
deposition of the metal in a labile form, which after a while 
changes to the stable form with increase of volume. J. F. 8. 


The Rectifying Action of Silicon and its Position in the 
Thermo-electric Series. Franz Fiscuer and Ernst BAERWIND 
(Physikal. Zeitsch., 1916, 17, 373—376).—It has been shown 
previously that technical preparations of silicon show marked 
differences in their thermoelectric properties, some samples being 
positive and others negative with reference to gold. A similar 
difference is found when the rectifying action of silicon-gold com- 
binations is examined. The combination of gold with thermo- 
electrically positive silicon conducts better when the current flows 
from silicon to gold, whilst in the case of thermoelectrically 
negative silicon larger currents are obtained when the current flows 
in the opposite direction. The rectifying action increases with 
increase in the strength of the current. The close correspondence 
between thermoelectric behaviour and rectifying action is also 
shown by heterogeneous samples of silicon, the thermoelectric 
properties of which vary according to the position of the metal 
content, the silicon being sometimes positive and at other times 
negative. 
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It is shown that the rectifying action has nothing to do with 
any polarisation due to the presence of moisture on the surface, 
and the authors draw the conclusion that there is a real con- 
nexion between the thermoelectric properties of silicon and its 
behaviour as a current rectifier. H. M. D. 


The Electrocapillary Function. G. Govy (Ann. Physique, 
1916, [ix], 6, 5—36)—A more detailed account of work already 
published (compare A., 1892, 553, 760; 1908, ii, 654). The 
apparatus employed is figured and described in detail. W. G. 


The Conception of the Pressure of Expansion. L. Gay 
(Ann, Physique, 1916, [ix], 6, 36—136).—A résumé of work already 
published (compare A., 1910, ii, 935, 1043; 1911, ii, 850, 1058; 
1913, ii, 388, 668, 1027; 1914, ii, 108). W. G. 


The Boiling Points of Homologous Compounds. H. C. 
Piummer (Phil. Mag., 1916, [vi], 32, 371—381).—The relations 
subsisting between the boiling points of homologous series of 
organic compounds are discussed, and certain formule connecting 
the boiling point with the number of carbon atoms in the homo- 
logous alkyl radicle are shown to afford a satisfactory representa- 
tion of the observed boiling points. 

Homologous series of alcohols, amines, aldehydes, cyanides, 
ketones, and nitro-compounds can be represented by a formula of 
the type 7=a(n+b), in which a and 6 are constants and n is the 
number of carbon atoms in the alkyl radicle. 

The ethers of the series C,H,, ,,°O-C,H,,,,, may be repre- 
sented by the formula 7,,=a+6(r+s)+e(r+s)?+d(r—s)%, in 
which a, 6, c, and d are constants. This formula is also applic- 
able to the esters corresponding with C,H), ,,°CO-O-C,H,,,, and 
the acids of the series C,H,,, ,"CO,H may be represented by the 
formula T=a+bn—en’. 

Halogen compounds of the series C,,H.,, ,X may be represented 
by the formula 7=alog(bn+c), in which a and b are independent 
of the nature of the halogen, whilst ¢ varies with this, although its 
magnitude is related in a simple way to the atomic weight of the 
halogen. 

Two formule are shown to afford satisfactory results for the 
normal paraffins C,H,,,.. The values given by 7'= —69°0+ 
184°65./n—6°89n and 7'=800 log(0°2323n + 1°290)—70/2" are in 
good agreement with experiment up to n=19. The latter formula 
is the more interesting in that it gives a satisfactory value for 
the boiling point of hydrogen, that is to say, for m=0, a result 
achieved by no other formula. H. M. D. 


The Boiling Points and Critical Temperatures of Homologous 
Compounds. Sypney Youna (Sci. Proc. Roy. Dublin Soc., 1916, 
fii], 15, 93—98).—A review of the various formule which have 
been proposed for the calculation of the boiling point of the various 
members of the homologous series of normal paraffin hydrocarbons 
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(Walker, T., 1894, 65, 193; Boggio-Lera, A., 1899, i, 843; Ramage, 
A., 1904, ii, 467; Ferguson, A., 1915, ii, 224), in which it is shown 
that none is so satisfactory as the author’s formula, A=144°86/ 
(T°-148v"), where A represents the difference between the boil- 
ing point, 7, of any normal paraffin and that of its next higher 
homologue, the greatest difference between the calculated and 
observed values for any member of the series CH, to C,)H,4,. being 
2°3. With the isoparaffins the agreement is less satisfactory. 

It is shown that the author’s statement that the ratio of the 
critical temperature to the boiling point is lower for normal com- 
pounds than for the isomeric iso-compounds is confirmed by the 
recently published data for the butanes (Burrell and Robertson, 
A., 1915, i, 933). D. ¥. T. 


Transition of Sodium Sulphate. Eryst Jinecke (Zeitsch. 
physikal. Chem., 1916, 91, 548—570)—-A number of details and 
precautionary working points are given in connexion with the 
heatable pressure apparatus previously described (A., 1915, ii, 820). 
In the present paper preliminary details are given of experiments 
on the transition point of anhydrous sodium sulphate. It is shown 
that in addition to the well-known transition from thenardite 
(rhombic) to an hexagonal form, which is stated variously to occur 
at temperatures from 235—253°, a second transition occurs at 
about 400°. The author, by means of the pressure apparatus, finds 
that these two points lie at 240° and 385° respectively. A series 
of cooling and heating time curves tend to confirm the latter 
result, since a decided retardation in the rate of temperature 
change is observed at about 400°. In these heating and cooling 
experiments, an automatic photographic method of registering the 
temperature was employed. 


A Comparison of the Relative Efficiency of Laboratory 
Reflux Condensers. M. V. Dover and J. W. Marpen (J. Ind. 
Eng. Chem., 1916, 8, 834—836).—The relative efficiency of various 
types of condensers was compared by boiling ethyl ether, chloro- 
form, ethyl alcohol, etc., in a flask under the condenser arranged 
as a reflux, at such a rate that approximately equal weights were 
returned to the flask per second, and determining the weight of 
liquid lost at the end of specified periods of time. The bore of 
the condenser tube and the presence of constrictions were found 
to influence the efficiency, as any narrowing causes choking and a 
disproportionately large loss. The length is also a factor in the 
efficiency, especially in the Liebig type, where liquids of low boil- 
ing point are concerned, but with other forms the length of the 
jacket has less influence than is commonly supposed. Where a 
long condenser can be conveniently used, the Liebig is preferable, 
whilst the Friedrichs seems best in cases where a short condenser 
must be used. A short Liebig condenser can only be used to 
advantage when the rate of condensation is not greater than two 
to three drops per second, and the insertion of a plug of glass wool 
in the top is advisable to prevent the carrying away of the vapour 
by air currents. G. F. M. 
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The Applicability of Daniel Berthelot’s Equation of State 
to the Behaviour of Vapours. Hans Scnimank (Physvkal. 
Zeitsch., 1916, 17, 393—396).—From a comparison of the numbers 
obtained for the vapour density of various organic compounds by 
the use of the ideal gas equation and the equations of Berthelot 
and Nernst, it is found that results agreeing most closely with the 
experimental data are given by the Berthelot formula. In the 
case of hydrogen, however, Berthelot’s formula is less satisfactory 
than the simple gas equation, whilst Nernst’s empirical formula 
furnishes numbers in good accord with experiment. 

A further comparison of the merits of the two formule has been 
made by combining them with the thermodynamic formula for the 
heat of vaporisation and comparing the heats of vaporisation 
calculated in this way with those obtained by experiment. 

H. M. D. 


Dispersion, Surface and Adsorption. Curr Kian (Kolloid 
Zeitsch., 1916, 19, 122—133).—The adsorption of brilliant-green 
from aqueous solution by certain mineral silicates has been 
examined with a view to ascertain the influence of the fineness of 
subdivision of the particles of the adsorbent on the quantity of 
dye adsorbed. Samples of the silicates of varying grades of fine- 
ness were obtained by shaking up the finely powdered mineral 
with water, allowing to settle for some time, and then syphoning 
off successive layers of the suspension. The results, interpreted in 
terms of the adsorption formula 2=§8.c?, show that 8 increases 
with the degree of subdivision of the particles, but that p depends 
only on the chemical character of the adsorbent. In other words, 
the quantity of adsorbed substance depends, in a given case, on 
the magnitude of the surface of the adsorbent. H. M. D. 


The Absorption of Colouring Matters by Charcoal and 
Silica. Epmunp Kwecat and Eva Hippert (J. Soc. Dyers, 1916, 
32, 226—230).—The absorption of crystal-scarlet, methylene-blue, 
and iodine by purified blood- and bone-charcoal has been examined, 
and from comparative experiments in which the nitrogen and 
oxygen content of the charcoal was varied by suitable chemical 
treatment, it was found that the absorptive capacity of the char- 
coal depends on the percentage of contained nitrogen and oxygen. 
The recorded data show that under certain conditions the increase 
or decrease in the amount of absorption is approximately propor- 
tional to the increase or decrease in the nitrogen content. The 
influence of the oxygen is shown most clearly in the absorption of 
methylene-blue. 

Some few observations with silica as adsorbent in contact with 
solutions of methylene-blue indicate that the adsorption in this 
case is dependent on the capacity of the silica to absorb water. If 
hydration of the silica does not occur there is no absorption of 
methylene-blue. H. M. D. 


Dissociation of Bromine Vapour. Max Bopenstein and 
Fritz Cramer (Zeitsch. Elektrochem., 1916, 22, 327—339). 
—The degree of dissociation of bromine vapour into atoms 
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has been determined up to temperatures in the region of 
1300° by measuring the pressure of a known weight of bromine 
vapour at a series of temperatures. The pressure measurements 
were made in a vessel of quartz glass by means of a quartz glass 
spiral manometer; temperature measurements were made by 
means of a platinum—platinorhodium thermo-element. The method 
employed was identical in most respects with that used by Boden- 
stein and Starck (A., 1911, ii, 20). A number of attempts to carry 
out the experiment in a platinum apparatus, with the object of 
reaching higher temperatures, failed, owing mainly to deformation 
of the apparatus under the pressure. It is shown that at the 
highest temperature employed, 1284°, and pressure, 721 mm., 
bromine is dissociated to the extent of 18°3%. The dependence of 
dissociation on temperature is shown to be in accord with 
the formula log K,= —10100/7'+ 1°75 log 7 —0°00040907 + 4°726 x 
10-8. 72+0°548. Calculations of the chemical constant from the 
determinations lead to the figure 1°88 for this quantity. 
J. F. 8. 


Structure of the Capillary Layer. II. G. Bakker (Zeitsch. 
physikal. Chem., 1916, 91, 571—592. Compare A., 1915, ii, 614). 
—A theoretical paper in which the nature of the capillary layer 
is further considered. It is shown that there is a third point in 
the labile portion of the gas-liquid isotherm which has the same 
thermodynamic potential as the points which represent the satu- 
rated vapour. This point, from its position, gives the specific 
volume and the pressure (in the long direction) in the capillary 
layer, and consequently also the energy and entropy per unit mass 
of the capillary layer. The author has chosen the two expressions 
e=—Ap+f(t) (Gauss, van der Waals) and «=—A3/p+f(t) 
(Mills) as representing the two extreme forms of the energy of the 
homogeneous phase, and consequently of the capillary layer. 
Using these forms, it is found, for temperatures below the reduced 
temperature @=0° 9, that the thickness of the capillary layer (Q) 
is approximately 1—2 millimicrons. Since the surface tension is 
regarded as the amount of divergence from Pascal’s law, the thick- 
ness of the capillary layer can be calculated by the formula 
§=H/py-p, in which H is the surface tension, py the vapour 
pressure, and p, the pressure in the long direction of the capillary 
layer. Using this formula, it is found for carbon dioxide below 
§=0°9 that C=about 1°5 millimicrons. At temperatures above 
the reduced temperature @=0°9 it is shown that the thickness of 
the capillary layer increases rapidly with increase in temperature ; 
thus for carbon _dioxide the following values are found: 
0°, @=0°897, C=2°03 pp; 10°, 6=0°920, (=2°64 up; 20°, 6=0°963, 
(=3°88 pu; 28°, 6=0°989, C[=713 pp; 30°, @=0°995, C=16°52 py, 
and 31°12°, @=0°999, €=211l pp. The very small thickness of the 
capillary layer at temperatures below the reduced temperature 
6=0°9 is best seen from the number of molecular layers com- 
posing it; thus for benzene the following 6 and WN values are 
given: @=0°493, VN=2°8; @0=0°629, N=2°7; 0=0°753, N=3; 
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6=0°842, V=3'7; 0=0°931, V=4'5; and @=0°976, V=88. In 
the case of carbon dioxide the following values are given: 
6=0°815, V=3°8; @6=0°897, V=4; @=0°929, N=5°3; 6=0°963, 
N=7°4; 0=0°989, N=13'77; and 6=0°999, V=348. From the fact 
that the capillary layer at low temperatures consists of only about 
three molecular layers, and in general of only a few molecular 
layers, except at the critical point, the author deduces that the 
sphere of action of the attractive force between the molecules 
cannot extend much beyond the adjacent molecule. The distance 
of the nearest molecule may be, however, about 10 moiecular 
radii. From this it follows that the classical “agens’”’ of the old 
theory of capillarity cannot maintain its original form, since it 
predicates a sphere of influence covering many molecules. It must, 
according to the present calculations, be regarded as a medium 
between the molecules, and between the atoms in the molecules, 
which plays the same réle as the medium in the Faraday-Maxwell 
theory of electricity and magnetism. J. F. 8. 


Rhythmic Reactions. I. Fritz K6uter (Kolloid Zeitsch., 
1916, 19, 65—88)—When silver nitrate and ammonium 
dichromate react as a result of the diffusion which takes place 
when an aqueous solution of the one salt is placed in contact with 
a gelatinised solution of the other, precipitation rings are formed 
which exhibit rhythmic character. The phenomenon has been 
investigated in some detail. 

When the ammonium salt is contained in the gelatin layer the 
ring formation varies with the concentration of the dichromate. 
At low concentrations the rings are only partly developed, and at 
high concentrations they are blurred, but over an intermediate 
range the ring system is well developed. If the gelatin layer 
contains the silver salt, similar results are obtained, except that 
no rings are formed when the concentration is small. The con- 
centration of the gelatin also affects the ring formation in the 
sense that with increasing concentration the rings become less well 
defined. 

The rate of development of the ring system has also been 
examined, and from these measurements conclusions are drawn 
relative to the nature of the diffusion processes. It seems prob- 
able that rhythmic precipitation phenomena in such gelatin—water 
systems are dependent on the existence of a more or less definite 
relation between the velocities of diffusion of the reacting sub- 


stances and the velocity of crystallisation of the products of the 
reaction. H. M. D. 


Molecular Condition of Water as Solvent.’ W. Herz (Zeitsch. 
Elektrochem., 1916, 22, 349—351).—A theoretical paper in which 
it is shown, from calculations based on the Eétvés formula and 
the formule of Kistiakowsky (J. pr. Chem., 1885, [ii], 31, 177) and 
Trouton, that the molecular condition of water is changed by the 
act of solution. This change is small, but increases with increas 
ing concentration. J. F. S. 
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Solutions. A. Reycuter (Chem. Zentr., 1916, i, 1004; from 
Pamphlet, Brussels, 1916, 32 pp.).—Reference is made to the 
affinity of water for the components of electrolytes to explain ion 
formation which proceeds in opposition to strong electrostatic 
forces. Around each ion a sphere of action is formed, the mole- 
cules of which are more or less restricted in movement. The 
surface of the liquid exerts a sort of repulsion on the molecules of 
the dissolved substance, since in their immediate neighbourhood 
the spheres of action cannot be completely formed. From this 
point of view the author deduces the laws of osmotic pressure and 
the lowering of the vapour pressure and of the freezing point. 
Of anomalous behaviour in electrolytes, the case, in particular, of 
such salts as lithium chloride is discussed. Here the molecular 
conductivity increases with dilution, but the osmotically deter- 
mined molecular weight increases first of all with dilution, and 
then decreases again normally after attaining a certain maximum. 
This maximum is given, according to the author, at such a dilu- 
tion that the spheres of action just touch one another, whence it 
is calculated that their diameter is four to six times that of the 
molecule, and that each ion is associated with about 165 mols. of 
water. In conclusion, qualitative experiments are described for 
the detection of the magnetic action of a current traversing an 
electrolyte. G. F. M. 


Hydrotropic Phenomena. I. Cart Neusere (Biochem. Zeitsch. 
1916, 76, 107—176).—Aqueous solutions of certain salts possess 
the power of dissolving certain substances which are not soluble 
in pure water. This phenomenon is designated hydrotropism. 
The salts of benzoic and salicylic acids, benzenesulphonic acid and 
many of its derivatives, naphthoic and various hydroaromatic 
acids, possess this property. The hydrotropic properties can be 
exerted on carbohydrates, alcohols, aldehydes, and many other 
classes of simpler compounds, as well as on alkaloids, proteins, 
fats, and lipoids. Many examples of the phenomenon are given 
in the paper. 8. B. 8. 


Apparatus for Determining the Ions ina Solution. Rap 
W. G. Wycxorr (J. Amer. Chem. Soc., 1916, 38, 1711—1712).— 
Simple apparatus has been devised for determining the ions into 
which a substance dissociates in solution. It consists of a U-tube 
with glass stop-cocks for closing the two arms, and a vertical tube 
which is fused into the middle part of the U-tube. The vertical tube 
(or jet-tube) terminates at the lower end in a fine aperture, and 
to the upper end is fused a thistle-tube carrying a stop-cock. The 
lower part of the U-tube has a ridge on each side of the jet-tube 
to prevent the liquid introduced from flowing in the lateral direc- 
tion. Platinum electrodes are used. The apparatus is kept in a 
glass vessel through which cold water circulates. The tube is filled 
with the electrolyte, and the electrolysis is commenced. The sub- 
stance to be tested is introduced, in a quantity of about 2 c.c., 
through the thistle funnel, and after half to one hour the arms of 


26*——2 


ABSTRACTS OF CHEMICAL PAPERS. 


the tube are closed and the contents tested. Examples of the use 
of the apparatus are quoted ; thus, if nitric acid is used as electro- 
lyte, it can be shown that after the addition of copper sulphate 
the Cu ion migrates to the cathode and the SO, ion to the anode 
compartment. It has also been employed for determining the 
charge on inorganic colloids. E. G. 


An Electrolyte-Colloid-Crystalline Liquid. HAkan Sanp- 
gvist (Kolloid Zeitsch., 1916, 19, 113—121).—A detailed investi- 
gation of the viscosity and optical properties of aqueous solutions 
of 10-bromophenanthrene-3(or 6)-sulphonic acid has shown that the 
colloido-chemical nature of the solutions varies in a very extra- 
ordinary way with the concentration. In dilute solution, the acid 
behaves like an ordinary electrolyte, but as the concentration 
increases the solutions become more and more colloidal in character, 
and ultimately a third stage is reached when the isotropic solution 
passes into a condition in which its behaviour resembles closely 
that of a crystalline liquid. Fall of temperature has the same 
effect as increase of concentration, and similar changes are brought 
about by the addition of certain foreign substances. 

The viscosity of the isotropic colloidal solutions increases very 
rapidly with the concentration of the acid, and the temperature- 
coefficient of the viscosity is much greater than that of solutions 
of crystalloids. There appears to be no connexion between the 
viscosity and the electrical conductivity, for this remains approxi- 
mately normal when the viscosity has become very large. Cryo- 
scopic measurements indicate that the molecular weight of the acid 
is much greater in concentrated than in dilute solution. Foreign 
substances which produce the same effect as increase of the con- 
centration and lowering of temperature are hydrochloric, nitric, 
and sulphuric acids. Weaker acids, such as acetic and monochloro- 
acetic, have no appreciable influence, and sucrose is very much less 
active than the mineral acids. 

In contrast with ordinary colloidal solutions, the properties of 
the bromophenanthrenesulphonic acid appear to be completely 
determined by the concentration, temperature, and foreign sub- 
stances present in the solution and independent of the previous 
history of the solution. When the transition from the isotropic 
to the anisotropic condition takes place, there is no sudden change 
in the viscosity, and other properties and solutions of the substance 
under investigation afford, therefore, an example of a continuous 
change from a crystalloidal solution to a solution which shows the 
properties of an electrolyte, a colloid, and a crystalline liquid. The 
temperatures at which the isotropic colloidal solutions are trans- 
formed into crystalline liquids are sharply defined, and depend 
only on the concentration of the sulphonic acid and on the nature 
and quantity of the foreign substances present. H. M. D. 


Protective Colloids. The Seed of Plantago Psyllium, L., as 
Protective Colloid. A. Gursier and J. Huser (Kolloid Zeitsch., 
1916, 19, 90—98. Compare this vol., ii, 231, 303).—The colloidal 
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solutions obtained by extracting the seeds of Plantago Psyllium, L., 
with water have been examined with special reference to the 
phenomena of ageing and the effects produced by the addition of 
electrolytes and the action of ultra-violet light. According to 
measurements of the viscosity, the extracts change fairly rapidly 
on keeping, but the stability is greatly increased by the addition 
of chloroform, toluene, trichloro-tert.-butyl alcohol, and _ ethyl 
acetate. 

If a dilute solution of gold chloride is added to the extract and 
the mixture exposed to diffused daylight, stable solutions of col- 
loidal gold are obtained without the addition of any reducing 
agent. H. M. D. 


Imitation of Mucus Formation. Martin H. Fiscner and 
Marian O. Hooxer (Kolloid. Zeitsch., 1916, 19, 88—89).—The 
separation of mucous secretions from living cells cannot be attri- 
buted to diffusion because of the colloidal nature of the substances 
concerned. It is more probable that the mucins are secreted in 
non-hydrated form, and that this process is followed by hydration 
and swelling of the secreted colloid. To illustrate the process of 
colloid secretion, an experiment is described in which finely 
powdered acacia gum is triturated with cotton-seed oil. This is 
placed under the microscope and a drop of water allowed to come 
into contact with the oil layer. It is found that the surface of 
separation is in a state of motion, and that the particles of gum 
move towards the surface and are expelled into the aqueous layer, 
forming a mucous mass at the boundary. H. M. D. 


Time Reaction of the Neutralisation of Carbonic Acid and 
the True Dissociation Constant of Carbonic Acid. Lorre 
Puscu (Zeitsch. Elektrochem., 1916, 22, 293)—An addendum to 
the author’s paper (this vol., ii, 477), in which further details are 
given as to the method involved in arriving at the dissociation 
constant of carbonic acid. J. F.S. 


Kinetics of Ether Formation. Hans von Ha.pan and WILHEL- 
minE Gast (Zeitsch. physikal, Chem., 1916, 91, 593—604).—The 
kinetics of the formation of ethers in neutral or acid solution has 
been studied in several cases at temperatures of 65°, 45°, and 25°. 
Carefully measured quantities of benzyl bromide, allyl bromide, 
benzyl chloride, and ethyl bromide have been allowed to react with 
absolute ethyl alcohol at the above-mentioned temperatures, and 
the rate of reaction determined. A further series of experiments 
in which alcohol, containing known amounts of water, was used 
has also been carried out. In the case of absolute alcohol it is 
shown that the reaction is unimolecular and strongly influenced by 
temperature ; thus in the case of allyl bromide the following values 
for k have been obtained: 65°, k=2°41 x 10-4; 45°, k=2°93 x 10-5; 
25°, k=2°95 x 10-®. The influence of water is greatly to accelerate 
the reaction ; thus at 65° with benzyl bromide in absolute alcohol, 
k=8°6 x 10-4, but in the presence of 3°75% of water k=1'8 x 10-3, 
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and with 5°96% water /=2°32x10-%. Experiments were carried 
out with benzyl bromide and water and alcohol respectively in 
acetone solution, and from these it appears that the acceleration 
is not in reality due to an increase in the rate of ether formation, 
but rather to a secondary reaction between the water and the 
alkyl haloid. The experiments show that the formation of ethers 
is not the result of a reaction between the alkyl haloid and the 
alkyloxyl ion, but rather a reaction between the two undissociated 
molecules, at least in neutral and acid solutions. J. F. S. 


Physico-chemical Experiments on the Additive Compounds 
of Thiocarbamides and Alkyl Iodides. Heinrich GoLpscumipr 
and Anton Hovcen (Zeitsch. Elektrochem., 1916, 22, 339—349. 
Compare A., 1913, ii, 284).—In an earlier paper (loc. cit.), Gold- 
schmidt and Grini determined the rate of combination of alkyl 
iodides with various thiocarbamides. The present paper is a con- 
tinuation of this work along several lines. The electrical conduc- 
tivity in water solution has been determined at 25° for several 
dilutions, and the infinity value calculated by the Bredig method 
in the case of the following substances: thiocarbamide methiodide 
(Ag =118°4), methylthiocarbamide methiodide (A,, =114°5), ethyl- 
thiocarbamide methiodide (A, =108°8), ethylthiocarbamide eth- 
iodide (A, =104°3), phenylthiocarbamide methiodide (A. =106°6), 
phenylthiocarbamide ethiodide (A, =105°2), 6-phenyl-a-ethylthio- 
carbamide ethiodide (A, =102), a-phenyl-b-ethylthiocarbamide 
methiodide (A,. =103), and b-phenyl-aa-diethylthiocarbamide meth- 
iodide (A, =103). A similar series of determinations were carried 
out in absolute alcohol solution at 25° with the substances: thio- 
carbamide methiodide (A=50°5), ailylthiocarbamide methiodide 
(A ~ =49°7), allylthioearbamide ethiodide (A,, =47°6), phenylthio- 
carbamide methiodide (A,. =49°6), phenylthiocarbamide ethiodide 
(Ag =48°7), a-phenyl-b-ethylthiocarbamide methiodide [A, = 49'1 
(mean)], a-phenyl-b-ethylthiocarbamide ethiodide (A, =49°9), 
s-diphenylthiocarbamide ethiodide (A,, =48°0), b-phenyl-aa-diethyl- 
thiocarbamide methiodide (A,, =52°9). These measurements indi- 
cate that the degree of ionisation of these substances depends to 
some extent on the number of substituting groups. The electrical 
conductivity of allylthiocarbamide ethiodide was also determined 
in alcohol containing respectively V- and 10N-water. The results 
show that the addition of water increases the degree of ionisation 
but reduces the infinity value. A large number of experiments 
have been carried out on the rate of addition of methyl iodide and 
ethyl iodide to various methyl-, ethyl-, allyl-, phenyl-, and piperidyl- 
thiocarbamides in solutions of methyl alcohol, ethyl alcohol, ethyl 
acetate, isobutyl alcohol, acetone, and nitrobenzene. The reactions 
were all carried out at 25°, and the amount of combination deter- 
mined by two methods, the former of which depended on the elec- 
trical conductivity of the mixture and was previously employed 
by Goldschmidt-and Grini (Joc. cit.), and the latter consisted in 
removing a measured quantity of the reaction mixture, washing 
with ether to separate the unchanged components, and estimating 
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the amount of iodide in the resulting compound. The addition 
in every case is a second order reaction. Ethyl iodide is much 
slower in its action than methyl iodide, but the ratio of the veloci- 
ties of the two iodides is not constant throughout the series of 
thiocarbamides. Mono-substituted thiocarbamides react more 
quickly than di- or tri-substituted thiocarbamides. The velocity 
of reaction is greatest in acetone and smallest in isobutyl alcohol, 
whilst the velocity is about the same in ethyl and methyl alcohols. 
J. F. S. 


Reactions of Ions and Molecules of Acids, Bases, and Salts. 
I. Reaction of Sodio-3-thio-1-phenylurazole and Ethyl Iodide 
in Absolute Etbyl Alcohol at 25°. J. Cuanpter and S. F. 
AcrEE (Zeitsch. physikal. Chem., 1916, 91, 607—623).—The elec- 
trical cqnductivity and the degree of ionisation of solutions 
(V/4—N/64) of sodio-3-thio-l-phenylurazole in absolute alcohol 
have been determined at 25°. Using these values, together with 
the velocity data found for the reaction between sodio-3-thio-1l- 
phenylurazole and ethyl iodide which have been determined for 
various concentrations, it is shown that both the ion and the undis- 
sociated urazole salt react with the ethyl iodide. The velocity 
constants are respectively K(ion)=0°46 and K(salt)=0°17. These 
results are in complete accord with the previously published results 
of Nirdlinger, Rogers, and Acree (A., 1913, ii, 205). Experiments 
were also made to determine the effect of the addition of salts on 


the velocity; these show that the neutral salt catalysis (NaI) is 
normal in the sense that the sodium iodide affects the ionisation 
of the sodio-urazole in accord with the Arrhenius theory of iso- 
hydric solutions. J. F. S. 


Studies in Catalysis. V. Quantitative Expressions for the 
Velocity, Temperature-coefficient, and Effect of the Catalyst 
from the Point of View of the Radiation Hypothesis. Wuitiiam 
CupmMorE McCutiacH Lewis (T., 1916, 109, 796—815. Compare 
this vol., ii, 134, 135).—-Further development of the idea that infra- 
red radiation may be the active agent in promoting chemical 
changes of the ordinary or thermal type, including so-called uncata- 
lysed as well as catalysed reactions in homogeneous systems, has led 
to the derivation of quantitative expressions for the velocity of 
such reactions and for the temperature-coefficients of the velocity. 

In regard to the conditions which determine the reactivity of a 
substance, the radiation hypothesis leads to the conclusion that 
the active mass of a given molecular species is not simply propor- 
tional to its concentration, but to the product of the concentra- 
tion and the density of the absorbable radiation present through- 
out the system. The radiation density is the amount of radiation, 
made up of quanta, corresponding with a certain frequency, v, 
which is present in unit volume of the system when the radiation 
and the matter are in thermal equilibrium.. The function of a 
positive catalyst is to increase the radiation density of that type 
which is absorbed by the reacting substance, 
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According to the quantum theory, the radiation density is deter- 
mined by the frequency of the infra-red radiation, the temperature, 
and the refractive index of the system for radiation of the fre- 
quency in question. In passing through an absorption band, the 
refractive index undergoes a marked change in value, and for 
wavelengths which are slightly greater than that corresponding 
with the band, the value of the refractive index is abnormally 
large. Since the radiation density is proportional to the cube 
of the refractive index, it follows that the number of quanta 
corresponding with the wave-length region just below the band 
are present in abnormally large amount throughout the system. 
The radiation density corresponding with the centre of the band 
is, however, not abnormally increased. 

The radiation hypothesis suggests that the action of a positive 
catalyst consists in increasing the proportion of absorbable radia- 
tion, but even in the case of reactions in which catalytic effects are 
supposed to be absent, the interaction of two kinds of molecules 
may be attributed to the modification in the distribution of the 
infra-red radiation in such a way that more radiation is absorbed 
by one of these. 

These views are applied in the discussion of the velocity of 
unimolecular reactions in gaseous systems in the absence and in 
the presence of a catalyst. The equation for the velocity in the 
former case leads to a relation which is identical with Einstein’s 
statement of the law of photochemical equivalence, which is thus 
shown to be applicable to reactions caused by infra-red radiation. 
In presence of a solvent or other catalyst, factors come into opera- 
tion which are not taken account of in the ordinary statement of 
Einstein’s law. 

The expressions obtained for the temperature-coefficients are all 
in agreement for small intervals of temperature with Arrhenius’s 
empirical equation, which has been shown to be generally applic- 
able. The magnitude of the temperature-coefficient depends on 
whether a catalyst is present or not, and it is further shown that 
any agency which increases the reaction velocity (positive catalyst) 
diminishes the temperature-coefficient, whilst any agency which 
diminishes the velocity (negative catalyst) increases the tempera- 
ture-coefficient. This conclusion is shown to be in agreement with 
the available experimental observations. H. M. D. 


Inorganic Chemistry. 


Tautomerism.of Nitrosylsulphuric (Nitrosulphonic) Acid. 
JoacHIM BIewRINGER and WitHetm Borsum (Ber., 1916, 49, 
1402—1406).—In a discussion of the action of “ nitrosylsulphuric 
acid” on organic compounds (A., 1915, i, 1060) it was shown that 
the acid behaves sometimes as the true nitrosylsulphuric acid, 
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HO-SO,°O-NO, and sometimes as nitrosulphonic acid, HO-SO,*NO, 
—in other words, that tautomeric forms exist in concentrated 
sulphuric acid solution. This being so, it should be possible to 
find a reaction in which it behaves in both ways simultaneously. 
It is now found that there is such a case. When a solution of 
dimethylaniline in concentrated sulphuric acid is slowly treated 
with the requisite sodium nitrite, both p-nitro- and pnitroso- 
dimethylaniline are formed. At 10—15° the yields are 8°33 and 
71°45% respectively, whilst at 28—30° they are 42°85 and 39°33%, 
which suggests that the nitro-form of the acid is favoured at 
higher temperatures. J. C. W. 


Oxidation Products of Various Graphites. A. Lana (Chem. 
Zentr., 1916, i, 826; from Montan. Rundschau, 1916, 19, 1—3).— 
The use of molten alkali for the purification of graphite is liable 
to cause changes in its constitution, and hydrochloric and hydro- 
fluoric acids, etc., are to be preferred for the purpose. Oxidation 
of graphite by means of permanganic acid gives graphitic acids of 
variable composition, and more uniform results are obtained with 
a mixture of concentrated sulphuric and nitric acids and potassium 
chlorate. There are two graphitic acids occurring in leaflets, dis- 
tinguishable from one another in colour and composition. The 
graphitic acids from Acheson, Ceylon, and Russian blast-furnace 
graphite are yellow, whilst those from Siberian, Italian, Corean, 
and cast-iron graphite are green, the former being richer in carbon 
and poorer in oxygen than the latter. Luzi’s division of graphites 
into intumescent and non-intumescent varieties can scarcely be 
maintained, since the artificial, non-intumescent graphites gave 
graphitic acids of approximately the same composition as the 
intumescent natural variety. Cast-iron graphite forms an excep- 
tion, as it approximates in its behaviour to the natural non- 
intumescent varieties. The colour of the graphitic acids diminishes 
in intensity in the light. Prolonged washing transforms them into 
a colloidal modification, whilst on further oxidation or long-con- 
tinued heating at 120—130° they assume a darker, earthy-brown 
colour. In both cases disintegrative oxidation occurs. G. F. M. 


The Productivity of the Extraction of Coal by Benzene. 
Franz Fiscuer and WILHELM Giuvup (Ber., 1916, 49, 1460—1468). 
—The authors have extracted some representative coals with 
benzene in a special bomb apparatus, the solvent being gradually 
raised to about 275°, which implies a pressure of 55 atmospheres. 
They find that hard coal is not decomposed at this temperature 
(compare Wheeler, T., 1914, 104, 130), and that, even after five 
such extractions, it is not much altered in appearance, although 
as much as 6°6% is dissolved. The yield of extracted sub- 
stances is therefore higher than can be obtained by distillation, 
and it is remarkable that about half of the material is solid. 
Brown coal decomposes, giving volatile sulphur compounds, and 
25% dissolves after three extractions. Although so rich in bitu- 
minous substances, cannel coal only dissolves to the extent of 4% 
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by the above treatment, or 1% at 80°. Apparently 275° does not 
represent a sufficiently high working temperature, for naphthalene 
at 350° extracts 25—30%, considerable decomposition also taking 
place. J.C. W. 


Extraction of Coal by Liquid Sulphur Dioxide. Franz 
Fiscner and WitHeLtm Guiuvup (Ber., 1916, 49, 1469—1471).— 
Exceptions might be taken to the use of an organic solvent at 
high temperatures in the extraction of coal for the purpose of 
studying its true ingredients, and search has therefore been made 
for an inorganic solvent which could be applied at low tempera- 
tures. Liquid sulphur dioxide is found to be more or less suit- 
able, but the manipulative difficulties have not yet been over- 
come. Compared with benzene, however, it appears that this 
solvent gives an extract which is much poorer in solids, and it also 
has the effect of causing the coal to fall to a powder. Anthracite 
and cannel coal are scarcely attacked, but most hard coals behave 
in the above way. Brown coal gives an extract which is a typical 
resin, whereas the residue from a benzene extraction is a resin 
mixed with a true wax. J.C. W. 


Transformation of Coal into Soluble Substances by means 
of Ozone. Franz Fiscner (Ber., 1916, 49, 1472—1474).—If 
powdered coal is suspended in water and submitted to a stream of 
ozone it gradually disappears, leaving a dark brown solution of a 
caramel-like substance with a strongly acid reaction. In one case 
9°6 grams of coal dwindled to 0°7 gram, and 9°2 grams of sub- 
stance were found in the solution. The investigation of the 
soluble matter, probably consisting of an acid or acids formed by 
the action of water on ozonides, is being pursued. J.C. W. 


Singular Properties of Soda Lime. IV. IciLtio GuaReEscut 
(Atti R. Accad. Sci. Torino, 1916, 51, 1094—1113. Compare this 
‘vol., ii, 324).—The efficiency of soda lime as an absorbent of 
vapours readily emitted under ordinary conditions from liquid and 
solid compounds, especially those exerting a toxic action on the 
animal organism, has been investigated. The results obtained are 
briefly as follows. 

Chromium oxychloride: rapidly absorbed, no acid vapour pass- 
ing. Thionyl chloride: immediately decomposed with development 
of much heat but no incandescence, no trace being allowed to pass. 
Ethyl chloroformate: absorbed with avidity, heat being developed ; 


only faint alcohol-ethereal odour passes: Cl-CO,Et+ Ca<aOH = 


NaCl+Et-OH+CaCO,. Chloroacetone: absorbed with generation 
of heat and replacement of the irritant vapour by one with 
a pleasant odour: CH,CI-COMe+ Cx = OH-CH,*COMe + 
NaCl+CaO. -Bromoacetophenone: absorbed. Ethyl bromo- 
acetate: not fixed. Ethyl a-chloroacetoacetate: readily absorbed. 
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Bromoacetyl bromide: immediately absorbed with liberation of 
heat. Benzyl bromide and chloride: absorbed. Chlorobenzene: 
not readily absorbed. Crude xylyl or xylylene bromide, probably 
a mixture of w-bromoxylenes and ww/-dibromoxylenes: readily 
absorbed. Acraldehyde: readily absorbed. Furfuraldehyde: 
rapidly absorbed with development of heat. Formaldehyde: 
absorbed. Thioformaldehyde: completely and rapidly fixed. 
Acetaldehyde: absorbed with development of heat. Pyrrole: not, 
or but slightly, absorbed. Indole and skatole: absorbed. Sulphur 
chloride: immediately absorbed with heating. Ethyl mercaptan: 
rapidly absorbed with marked development of heat. Thiophen: 
fixed either not at all or only in traces. Hydrocyanic acid: 
rapidly absorbed with moderate heating. Sulphur trioxide: 
inefficiently fixed. Acetic anhydride: rapidly absorbed. Various 
esters undergo hydrolysis. Gases and vapours of putrefaction: 
absorbed. Products of incomplete combustion of paper, wood, 
etc.: rendered quite odourless. 

In presence of soda lime various synthetic reactions take place 
at the ordinary temperature; the results obtained in this direction 
are to be published later. x. BP. 


Separation of Cesium and Rubidium by the Fractional 
Crystallisation of the Aluminium and Iron Alums, and its 
Application to the Extraction of these Elements from their 
Mineral Sources. Puitip E. Brownrne and §. R. Spencer (Amer. 
J. Scei., 1916, 42, 279—281).—The difference in solubility of 
cesium and rubidium alums (100 parts of water at 15—17° dis- 
solve 0°62 part of cesium alum and 2°3 parts of rubidium alum) 
affords a means of separating the two elements. To obtain cesium 
and rubidium from lepidolite, the mineral is decomposed by heat- 
ing with calcium fluoride and sulphuric acid, the resulting solu- 
tion freed from calcium sulphate, and then evaporated until the 
mixed alums crystallise; the crystals are separated, recrystallised, 
the liquor is added to the mother liquor from the first crop of 
crystals, and this mixed liquor concentrated to crystallisation, and 
so on. After thirteen recrystallisations, the crystals first formed 
yield pure cesium alum, but about twenty-eight fractions have to 
be obtained before the rubidium alum is obtained in a pure state. 
If the mixed alums are dissolved in water, treated with ammonia, 
the aluminium hydroxide separated, the solution then evaporated 
and treated with ammonium ferric alum, the crystals which first 
separate consist of cesium alum and are free from rubidium. 
Cesium may be extracted from pollucite by decomposing the 
mineral with hydrochloric acid, separating the silica, and warm- 
ing the acid solution with the addition of ammonium aluminium 
alum; on cooling, cesium alum separates out. The crystals are 
twice recrystallised to obtain the pure alum; the remainder of the 
cesium is obtained by a few crystallisations of the mother liquors. 


W. P. &. 


Action of Ammonium Nitrate on Potassium Chlorate. 
R. Satvaport (Ann. Chim. Applicata, 1916, 6, 115—118).—The 
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author has studied the reaction between potassium chlorate and 
ammonium nitrate by means of the tensimeter, the curve obtained 
being compared with those representing the decomposition of each 
component of the mixture taken alone. The results obtained con- 
firm the conclusion previously drawn (A., 1906, ii, 900). The 
potassium chlorate curve exhibits two transformation points, the 
formation of perchlorate taking place between 270° and 310°, and 
its subsequent decomposition at 400°. Between 180° and 240° 
ammonium nitrate melts and sublimes, and at the latter tempera- 
ture decomposition proceeds with some rapidity. Ammonium 
chlorate begins to melt immediately above 60°, and at 90° the 
decomposition is explosive in character. The ammonium nitrate— 
potassium chlorate mixture has no true melting point, but decom- 
position into volatile products commences at 120°, that is, much 
nearer to the transformation point of ammonium chlorate than 
to those of the constituents of the mixture. The velocity of 
transformation is analogous to that of ammonium nitrate, and the 
curve of decomposition of the mixture may be regarded as parallel 
to that of ammonium nitrate. Above 220° the potassium nitrate 
phase begins, with melting point beyond 340°. 

Calorimetric measurements show that KClO,+NH,NO,= 
KNO, + NH,C1O, + 44,000 cal., whilst, if the ammonium chlorate 
formed undergoes decomposition, the heat generated by the above 
reaction is increased to 125,000 cal. The decomposition of 
ammonium chlorate at 90° takes place according to the equation 
NH,ClO,=NOC1+2H,0, the secondary reaction, NOC]+H,O= 
HNO,+ HCl, or, at higher temperatures, 2NOC] +H,O=2HCI1+ 
NO + NO, also occurring. =. a Bs 


Solubility of Mineral Phosphates. A. Arra (Ann. Chim. 
A pplicata, 1916, 6, 283—44).—Experiments have been made on the 
solubility of the phosphoric acid of natural phosphorites in 2% 
citric acid solution under different conditions. The initial rate of 
dissolution is diminished by the presence of calcium carbonate, but 
as the latter is gradually attacked by the citric acid and removed, 
the rate of dissolution of the phosphoric acid increases. Calcium 
salts in general produce a diminution in the solubility, but 
ammonium, alkali, and magnesium salts cause an increase, which 
varies with the concentration of the added salt and with the 
friability, fineness, and lime- or chalk-content of the phosphorite. 
The increase in solubility produced by these salts also varies in 
extent with the anion of the salt. These results are discussed in 
relation to the effect of the added salts on the equilibrium, 
Ca,(PO,),. + 2C,H,O, — 2H,PO,+Ca,(C,;H;O;),, and the _ con- 
clusion is drawn that only salts of energetic acids with cations 
capable of giving rise to a soluble phosphate facilitate the dissolu- 
tion of tricalcium phosphate; salts with anions weaker than that 
of citric acid exercise a negative action, the anions being displaced 
by that of citric acid. The author regards the solubility of basic 
phosphates of the Wiborgh type in citric acid as due to the 
presence, not of tetracalcium alkali phosphate, but of alkali salts. 
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According to these views, suitable mixtures of phosphorites with 
magnesium, alkali, or ammonium salts should find economical 
application in agriculture. T. H. P. 


Causes Influencing the Solubility in Citric Acid of Difficultly 
Soluble Phosphates. A. Arta (Ann. Chim. Applicata, 1916, 6, 
119—131. Compare preceding abstract)——Further experiments 
show that free lime lowers the solubility of phosphoric acid 
in citric acid, because part of the latter is neutralised; the other 
constituents of natural phosphates, etc., also dissolve more readily 
when their free lime is eliminated. The secondary constituents 
of dephosphorisation slags may be divided into those which hinder 
the dissolution of the phosphoric acid, namely, lime, silicates, 
manganese, etc., and those which facilitate such dissolution, namely, 
sulphates, aluminium, and iron. Sulphates are present in these 
slags in only small proportions, but the effect of the iron and 
aluminium present more than counterbalances that of the lime, 
silicates, manganese, etc. The varying solubilities exhibited by 
these slags depend also to some extent on the varying solubility 
of the iron and aluminium present in citric acid. Like the mineral 
phosphates or phosphorites, basic slag contains its phosphoric acid 
as tricalcium phosphate, and the difference in price usual between 
the phosphoric acid in the two cases does not seem justified. 
Against Wagner’s method of establishing the fertilising value of 
slags the criticism is advanced that it does not make proper allow- 
ance for the influence of the secondary constituents of the slag on 
the solubility of the phosphoric acid. T. H. P. 


Reduction of Barium Sulphate to Sulphide. Artruur E. WELLs 
(J. Ind. Eng. Chem., 1916, 8, 770—777).—Experiments were made 
on the reduction of barium sulphate by means of carbon and also 
of reducing gases at varying temperatures from 650° to 1150°. 
The maximum reduction to water-soluble barium sulphide, 
96—97%, was obtained at temperatures above 1000°, and when 
the operation was effected in an indirectly fired furnace, for 
example, in a muffle furnace, the use of 15—16% of carbon gave 
the highest fuel efficiency consistent with completeness of reduc- 
tion of the sulphate. In reductions carried out in a directly fired 
furnace (cement kiln, a multiple hearth furnace, or a shaft furnace 
where hydrogen, hydrocarbons, or the products of combustion of 
the fuel were brought into contact with the sulphate) a larger pro- 
portion of barium compounds, insoluble in water, were formed, so 
that although the acid-soluble barium compounds in the best pro- 
ducts formed 90—95% of the total, of these not more than 85—87% 
was water-soluble sulphide. In general, a rapid reduction at a 
high temperature produced less of these water-insoluble barium 
oxides and carbonates than a prolonged reduction at lower 
temperatures. Below 750° reduction by carbon or reducing gases 
was too slow to be of technical importance. G. F. M. 
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Precipitation of Magnesium Salts by Ammonium Carbonate. 
Fr. Ficuter and René Osterwaper (Zeitsch. anal. Chem., 1916, 
55, 389—392).—Ordinary ammonium carbonate in solution reacts 
essentially as a mixture of ammonium carbonate and ammonium 
hydrogen carbonate; if this solution is added to magnesium 
sulphate solution, crystalline hydrated magnesium carbonate, 
MgCO,,3H,0, is precipitated gradually. The precipitation is more 
rapid when the mixture is warmed. The crystals of the hydrated 
carbonate appear within thirty minutes when magnesium sulphate 
solution is mixed with ammonium carbonate solution to which 
ammonia has been added previously in such quantity that the 
proportion of ammonia to carbon dioxide corresponds with the 
formula (NH,).CO,; if this mixture is heated at 40°, an amorphous 
precipitate of basic magnesium carbonate (magnesia alba) is 
formed, which changes into the hydrated carbonate as the mixture 
cools. On treating magnesium sulphate solution with ammonium 
carbonate solution containing a greater proportion of ammonia 
than corresponds with the formula (NH,),CO;, basic magnesium 
carbonate forms in the cold, and changes in a few hours into the 
hydrated carbonate ; if, however, the precipitation is made from a 
hot solution, the basic carbonate remains as such when the mixture 
cools. A double carbonate, (NH,),.CO,,MgCO,,4H,O, is obtained 
by mixing, in cold solution, 1 equivalent of magnesium sulphate 
with 10 equivalents of ammonium carbonate, of the composition 
(NH,)sCOs. WwW. F. @. 


Density of Radio-lead from Pure Norwegian Cleveite 
T. W. Ricuarps and C. Wapswortn, 3d (J. Amer. Chem. Soc., 
1916, 38, 1658—1660).—A specimen of carefully selected Nor- 
wegian cleveite was converted into the nitrate, and the latter 
purified by fractional crystallisation. From the purified nitrate 
the chloride was precipitated with hydrochloric acid, and further 
purified by repeated recrystallisation. The density of pure radio- 
lead, prepared from the chloride, was determined at 19°94° by 
the method adopted in the case of Australian radio-lead (this vol., 
ii, 251), and found to be 11°273 as compared with 11°289 for the 
Australian radio-lead and 11°337 for ordinary lead. The decrease 
in density is almost exactly proportional to the decrease of the 
atomic weight in these samples, the atomic weight of the Australian 
radio-lead being 206°35 and that of the Norwegian lead 206°085. 
The atomic volume of the latter, 18°281, is practically equal to the 
value 18°277 found for ordinary lead and to the value 18°279 
found for the Australian radio-lead. E. G. 


The Solubility of Leucite in Sulphurous Acid. J. ScHROoEDER 
(J. Ind. Eng. Chem., 1916, 8, 779—780).—Sulphurous acid exerts 
a selective solvent action on the potassium contained in leucite, a 
metasilicate of aluminium and potassium, K,O,A1,0,,4Si0,, occur- 
ring in large quantities in the Leucite Hills in Wyoming, U.S.A. 
Thus a sample of leucite rock containing 9% K,O, on treatment 
in fine powder with a solution of sulphur dioxide, gave up about 
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75% of its potassium content against 25-26% of total matter dis- 
solved. A method for the extraction of potassium salts and the 
utilisation of waste sulphurous fumes is thereby indicated. 


G. F. M. 


Passivity of Iron. A. Smits (J. Soc. Chem. Ind., 1916, 35, 
928; from De Ingenieur, 1915, 357—359).—A theory of the 
passivity of iron is developed, based on the assumption that, in 
addition to uncharged atoms and free electrons, the metal contains 
two different kinds of ions of different valency, viz., a (‘‘ base”) 
ions, and 8 (“noble”) ions. These two kinds of ions are in 
equilibrium, and the production of the passive state is to be 
ascribed to the destruction of this equilibrium. In the anodic 
solution of a metal, polarisation occurs because the metal tends 
to dissolve more rapidly than the equilibrium can be established, 
so that a concentration of B-ions takes place at the surface. 
Ordinary iron always contains hydrogen, and hydrogen ions, like 
halogen ions, greatly accelerate the change from the passive to the 
active state. In the anodic solution of iron, the concentration of 
hydrogen in the iron falls, owing to solution, and consequently its 
accelerating influence on the establishment of equilibrium between 
the two kinds of ions decreases until, by increasing the current 
density so that the potential rises to the value corresponding with 
the anodic evolution of oxygen, the hydrogen is completely removed 
from the surface of the iron and a maximum disturbance of the 
equilibrium (production of the passive state) is attained. This 
condition persists for a short time after the breaking of the circuit, 
but hydrogen soon diffuses from the interior of the metal and 
catalytically accelerates the establishment of equilibrium, and 
hence the active state. When iron is immersed in strong nitric 
acid, the a-ions dissolve with great rapidity, and hydrogen ions 
are also removed from the surface of the metal, so that the passive 
condition is established. In ferrous chloride solution, on the other 
hand, passivity is not produced, because both the chlorine ions 
and the hydrogen ions catalytically accelerate the change from the 
passive to the active condition. Active iron, in dissolving, sends 
almost exclusively ferrous ions into solution, and it would be 
anticipated from the usual formula for expressing the single 
potential that it would be more strongly negative in a ferric 
than in a ferrous solution. Actually the reverse is the case, and 
the following explanation is suggested. Since iron sends almost 
exclusively ferrous ions into solution, the solution with which iron 
is in electromotive equilibrium must likewise contain almost exclu- 
sively ferrous ions. When immersed in a ferric solution, iron 
tends to alter the composition of the solution so as to make it 
approach that of a solution in electromotive equilibrium with the 
metal, that is, the iron sends ferrous ions into the solution with a 
velocity greater than that with which ionic equilibrium in the 
iron is established; hence there is a concentration of ferric ions 
at the surface of the iron, and the potential becomes more positive. 

G. F. M. 
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“Galvanic” Corrosion of Iron in Water by means of Copper- 
Zinc Alloys. W. P. Jorissen (Chem. Weekblad, 1916, 13, 
1020—1025).—A summary of work published more than fifty 


years ago on the corrosion of iron by water in presence of brass. 
A. J. W. 


Mixed Crystals of Ammonium Chloride and Ferric Chloride. 
AuBert Rirzet (Jahbr. Min., 1916, i, Ref. 287; from Chemie der 
Erde, 1914, 1, 9—48).—The results of numerous experiments are 
stated, but no definite conclusion is arrived at, beyond the sugges- 
tion that adsorption appears to play an important part. Other 
conditions being equal, the amount of ferric chloride taken up by 
the ammonium chloride depends on the degree of supersaturation 
of the liquid, that is, on the velocity of crystallisation. L. J. S. 


Formation of Mixed Crystals. Atserr Ritzer (Jahrb. Min., 
1916, i, Ref. 288; from Chemie der Erde, 1915, 1, 270—293).— 
The composition of mixed crystals of potassium and ammonium 
chlorides, of potassium and ammonium sulphates, and of copper and 
zinc sulphates depends on the degree of supersaturation of the 
liquid, that is, on the velocity of crystallisation. It is therefore 
suggested that adsorption plays a part, as in the mixed crystals 


of ammonium and ferric chlorides (see preceding abstract). 
L. J. 8. 


Effect of the Addition of Alkali to Sea-water on the 
Hydrogen Ion Concentration. A. R. Haas (J. Biol. Chem., 
1916, 26, 515—517).—On adding sodium hydroxide to sea-water, 
the hydroxyl ion concentration at first rises_rapidly and then very 
slowly until the magnesium hydroxide has all been precipitated. 
After this, further additions of the alkali cause a more rapid rise 
in the concentration of the hydroxyl ion, but this rise is again 
soon checked by the precipitation of calcium hydroxide. After 
the calcium hydroxide is all precipitated, further addition of alkali 
causes a corresponding increase in the concentration of the 
hydroxyl ion. H. W. B. 


Mineralogical Chemistry. 


Chemical Composition of a Sulpho-salt from 8. Giorgio 
(Sardinia). Proso Comucci (Atti R. Accad. Lincei, 1916, [v], 25, 
ii, 111—114).—The mineral here described occurred as a small, 
lenticular mass enclosed in the silurian schist, and forms a lead- 
grey mass with metallic lustre and lamellar-fibrous structure. Its 
percentage composition is: 8, 21°54; Fe, 3°99; Pb, 37°86; and 
Sb, 36°01, which agrees satisfactorily with the formula 
158b,8;,18PbS,7FeS. If the iron is regarded as replacing the 
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lead, the mineral appears to be a solid solution of 1 mol. 
of zinckenite, (Pb,Fe)S,Sb,S,, with 2 mols. of jamesonite, 
2(Pb,Fe)8,Sb,8,; the value of D, namely 5°65, is, indeed, inter- 
mediate between those of these two minerals, 5°3 and 5°8. No 
crystallographic measurements were possible. = 3. 2. 


New Zinc Phosphates from Salmo, British Columbia. 
ALEXANDER H. Puiturrs (Amer. J. Sci., 1916, [iv], 42, 275—278). 
—A large cavity in zinc carbonate ore in the Hudson Bay mine, 
near Salmo, contains stalactitic masses of hemimorphite and 
spencerite. The latter, a new species described by T. L. Walker 
(1916), presenting the form of white, corroded crystals with a 
strong, pearly lustre on the good cleavage, gave analysis I, agree- 
ing with the formula Zn,(PO,).,Zn(OH),,3H,O, that is, a basic 
zinc phosphate like tarbuttite (A., 1908, ii, 397) with the addition 
of water of crystallisation. 


ZnO. P,O;. H,0. Total. Sp. gr. 
I. 60-39 26-13 13-44 99-96 3-123 
II. 57-55 28-82 13-71 100-08 3-213 


Embedded in the spencerite are orthorhombic crystals identical 
in habit, angles (a:b :c=0°589:1:0°488), cleavages, and optical 
characters with hopeite. These crystals, to which the name 
hibbeniie is applied, gave analysis II (mean of two analyses made 
on the same sample of several crystals), agreeing with the formula 
2Zn,(PO,).,Zn(OH),,64H,O. Attached to the surface of these 
crystals of hibbenite are minute lenticular crystals, which perhaps 
represent still another new basic zinc phosphate. L. J. 8. 


Ambatoarinite, a New Mineral from Madagascar. A. Lacroix 
(Bull, Soc. frang. Min., 1915 [that is, 1916], 38, 265—271).—The 
crystalline limestones near Ambatoarina, between Ambositra and 
Ambatofangehana, contain in certain bands, in addition to calcite, 
abundance of silicates, including imerinite (a new type of soda- 
amphibole), microcline, albite, etc. Small, transparent, yellow 
crystals of monazite are also present—an unusual mode of occur- 
rence of this mineral; it has D 5°25, and contains (anal. I by 
Pisani) very little thoria. In other bands, less rich in silicates, 
a magnesian calcite is associated with celestite, microcline, galena, 
and the new mineral ambatoarinite. This dense rock was crushed 
and the heavier constituents separated in methylene iodide; the 
heavy residue was purified from traces of calcite by treatment with 
acetic acid, and of the remainder 19% dissolved with effervescence 
in hydrochloric acid; this portion gave analysis II, corresponding 
with the formula 5S8rCO,,4(Ce,La,Di).(CO,).,(Ce,La,Di),O;. The 
mineral has a higher birefringence (about 0°08) and refractive 
indices (mean 1°658) than celestite, which it closely resembles in 
general appearance. It is orthorhombic with a prism angle of 
85°; the optic axial plane is parallel to (010), and the optic sign 
negative. The mineral thus differs from ancylite, the only known 
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double carbonate of strontium and cerium, which is hydrated and 
optically positive. 
Loss on 
CO,. P,O;. ThO,. Ce,0;. (La,Di),O,. Fe,O;. CaO. SrO. Ignition. Total. 
I — 30-18 1:05 39-51 27-80 0-92 0-46 — 0-47 100-39 
254 — — 341 22-7 —- — 178 —- 100-0 


The development in the crystalline limestones of all these 
minerals indicates that the process of metamorphism must have 


been accompanied by the introduction of more chemical material. 
L. J. 8. 


The Limits of Mixed Crystals in Muscovite and Biotite. 
H. E. Borxe (Jahrb. Min., 1916, i, 83—117).—The results of 207 
published analyses of muscovite and biotite are quoted and reduced 
to molecular percentages of SiO,+TiO,, R,O, RO, and R,O,. 
These are plotted from the four corners of a regular tetrahedron 
(A., 1914, ii, 283), and the points representing each analysis are 
projected on two planes at right angles. They fall into two more 
or less defined areas around the line between the points given by 
R,O,R,0;,28i0, and 2RO,SiO, on the tetrahedron, that belonging 
to biotite being rather more diffuse and irregular. L. J. S. 


The General Application of the Regular Tetrahedron for 
the Representation of Four-component Systems: Application 
to Alkali and Aluminous Amphiboles. H. E. Borxe (Jahrb. 
Min., 1916, i, 118—125).—Plotting the molecular percentages of 
SiO,, R,O, RO, and R,O, from the four corners of a regular tetra- 
hedron, and projecting the points on planes at right angles lying 
in the zones between the faces of the tetrahedron, was a method 
employed with the aluminous augites (A., 1914, ii, 283) and micas 
(preceding abstract). A general formula is now given for project- 
ing on any desired plane, and the same applied to represent the 
composition of the alkali and aluminous amphiboles. L. J. S. 


Analytical Chemistry. 


Sulphonephthaleinsas Indicators for the Colorimetric Estima- 
tion of Hydrogen Ion Concentration. Herserr A. Luss and 
Witit1amM MansFIEtp Ciark (J. Washington Acad. Sci., 1916, 6, 
481—-483).—In addition to the indicators mentioned in a previous 
paper (this vol., ii, 44), the authors mention that dibromo-o-cresol- 
sulphonephthalein (P 4 5°2—Pj 68) is useful for the purpose. 
The bromothymolsulphonephthalein described previously is really 
a dibromo-compound. W. P. 8. 
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Colorimetric Estimation of the Hydrogen Ion Concentra- 
tion of Bacteriological Culture Media. WiutttaAm MANSFIELD 
Ciark and Hersert A. Luss (J. Washington Acad. Sci., 1916, 6, 
483—489).—The authors have tested the applicability of a set of 
indicators to solutions such as are used in bacteriological work; 
the indicators (compare this vol., ii, 44) have a useful range from 
about P.41°0 (thymolsulphonephthalein, acid range) to Pi 10°0 
(o-cresolphthalein). W. P. S. 


Petrographic Microscope in Analysis. F. E. Wricur (J. 
Amer. Chem. Soc., 1916, 38, 1647—1658).—Attention is directed 
to the usefulness of the petrographic microscope in the study of 
certain chemical problems, and the methods of determining optical 
properties by its means are described. The instrument may be of 
service in the identification of compounds, such as osazones and 
alkaloids, in the determination of the homogeneity of materials, 
and in the examination of various commercial products. It has 
been employed by Rankin and Wright (A., 1915, ii, 50) for deter- 
mining the phase relations in the system CaO-Al,0,-SiO,. E. G. 


Sodium Pyrogallate as a Reagent for the Estimation of 
Oxygen. J. W.Surpiey (J. Amer. Chem. Soc., 1916, 38, 1687—1701). 
—An account is given of a study of sodium pyrogallate as a substi- 
tute for the potassium salt in the estimation of oxygen in mixtures 
of gases. A special pipette is described which outwardly resembles 
the Richard pipette and inwardly the Orsat pipette. It was found 
that complete absorption of oxygen could be secured in four 
minutes by means of solutions containing pyrogallol, sodium hydr- 
oxide, and water in varying proportions. In using this reagent, 
no carbon monoxide was obtained. A solution, containing sodium 
hydroxide, pyrogallol, and "water in the proportions by weight, 
7°36:10°0:11°62, was found to have five times the specific absorp- 
tive power of the potassium pyrogallate solution recommended as 
the best by Anderson (A., 1915, ii, 647). The total volume of 
oxygen absorbed was rather more than 3 atoms to 1 mol. of pyro- 
gallol. Experiments made with ammonium and barium pyrogal- 
lates showed that these substances are unsuitable for general use 
in gas analysis. E. G. 


Rapid Estimation of Sulphur in Coal Gas. F. Myuivus and 
C. Hirrner (Ber., 1916, 49, 1428—1443).—A full account is given 
of a method for estimating the total sulphur in about 200 c.c. of 
gas, and in about half an hour, with the same degree of accuracy 
as most of the usual methods. The gas is driven at a steady rate 
from a gas burette into a small mixing chamber arranged on the 
principle of the Bunsen burner, into which air is drawn by an 
aspirator, and the mixture of air and gas (about six times as 
much air as gas) is led into a small quarts tube, where it meets 
a roll of thin platinum gauze about 5 mm. long, followed by a 
roll of platinum fabric, woven of very thin wire, about 15 cm. 
long. Combustion takes place over a short length of the platinum, 
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the complete oxidation of sulphur dioxide is finished over another 
short region, whilst the remaining length serves to trap the sul- 
phuric acid spray, for which purpose the fine metal is very suitable. 
After all the gas has been burnt, the tube is rinsed out and the 
sulphuric acid is titrated with 0°001N-sodium carbonate, using 
ethereal iodoeosin as the indicator. A correction usually has to be 
made for the alkalinity of the wash-water, the volume of which 
should be about 20 c.c, 

It is found that the sulphur content of the gas as drawn from 
the main varies from hour to hour, according to the temperature. 
The removal of the carburetting substances, as is being done 
during the war, has the welcome effect of considerably lowering the 
amount of sulphur compounds. Experiments have also been con- 
ducted on a small scale in order to find absorbents for the sulphur 
compounds, and phenylhydrazine is shown to be most efficient. 

For qualitative purposes, the method of combustion in contact 
with porous platinum can be applied to 10 c.c. of gas. J.C. W. 


Volumetric Studies. Henrik Enewi (Zeiisch. anal. Chem., 
1916, 55, 452—459).—TIodoeosin and dimethylaminoazobenzene 
were found to be suitable indicators for use in the presence of 
hydrogen peroxide, and are preferable to phenolphthalein. They 
may be used for the estimation of sodium in sodium diethylbar- 
biturate (sodium—veronal), since they are not affected by free 
diethylbarbituric acid. In the titration of hydrogen sulphide 


solution with silver nitrate solution it is recommended that a 
definite quantity of sodium chloride solution be also added; the 
silver chloride formed causes the complete precipitation of the 
colloidal silver sulphide, and the excess of silver nitrate added is 
then titrated after the silver chloride and sulphide have been 
removed by filtration. Attention is dirécted to the fact that a very 
stable solution is obtained when hydrogen sulphide is dissolved in 
a mixture of equal volumes of glycerol and water. Alcohol (96% 
by vol.) dissolves 8°26 times its vol. of hydrogen sulphide, but 
the solution gradually decomposes with the deposition of sulphur 
crystals. One vol. of ether dissolves 14°46 vols. of hydrogen sul- 
phide; after three months the solution still contains 13°7 vols. of 
the gas. W. P. S. 


Estimation of Thiosulphate Sulphur’in Lime-Sulphur Solu- 
tions by Iodine. Pape L. Bromenrwat and 8. D. Averirr (J. 
Amer. Chem. Soc., 1916, 38, 1701—1704).—Averitt (this vol., ii, 
488) has shown that the substance titrated with iodine after the 
removal of polysulphides from a lime-sulphur solution is thio- 
sulphate. This was effected by a process in which tetrathionate 
was reconverted into thiosulphate and estimated. The accuracy of 
this method for estimating the thiosulphate has now been con- 
firmed by converting the tetrathionate into sulphate by oxidation 
and comparing the weight of barium sulphate obtained from such 
solutions with the value obtained by titration. The results prove 
that the iodine values obtained by titration, after the decomposi- 
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tion of the polysulphides with hydrochloric acid, do actually repre- 
sent thiosulphate. 

It has been found that excess of iodine does not react with tetra- 
thionate when left in neutral or slightly acid solutions. In the 
titration of lime-sulphur solutions with iodine, a little sulphate 
is always produced, but the quantity of iodine used to form sulphate 
in an ordinary titration is too small to cause an appreciable error 
in the estimation of thiosulphate. : 


Estimation of Nitrogen by Direct Nesslerisation. I. Total 
Nitrogen in Urine. Orro Foun and W. Denis (J. Biol. Chem., 
1916, 26, 473—480).—The urine is first diluted so that 1 c.c. 
contains from 0°7 to 1°5 mg. of nitrogen. For practical purposes, 
when the density is 1°018 or under, the urine should be diluted one 
in five; between 1°018 and 1°030, one in ten; and above 1°030, one 
in twenty. One c.c. of the diluted urine is measured by an 
Ostwald pipette into a silica or a hard glass test-tube (190 mm. x 
15 mm.). With an ordinary pipette is added 1 c.c. of a filtered 
mixture of phosphoric and sulphuric acids containing 1 vol. of 
concentrated sulphuric acid, 3 vols. of concentrated phosphoric acid 
(85%), and one-fifteenth volume of a 10% solution of crystallised 
copper sulphate, together with a quartz pebble or piece of granite 
to prevent bumping. 

The mixture is now heated over a microburner, with the bottom 
of the test-tube within 1 cm. of the top of the burner, until nearly 
all the water has been driven off, as indicated by the absence of 
foam and the appearance of dense sulphuric acid fumes within the 
test-tube. This should occur in two to five minutes. The mouth 
of the test-tube is covered with a watch-glass, and the heating 
continued for two to four minutes, when the liquid should be clear 
and blue, green, or light yellow in colour. During this time the 
flame must be so regulated that only a little of the acid fumes 
escapes from ‘the test-tube. 

After cooling, the contents of the test-tube are washed with 
125 c.c. of water into a 250 c.c. measuring flask, and an amount of 
10% sodium hydroxide solution added equivalent to 11/8 times 
the titratable acid content of 1 c.c. of the phosphoric—sulphuric 
acid mixture (phenolphthalein as indicator), together with an extra 
2 c.c. of the alkali to ensure alkalinity. Into another 250 c.c. flask 
1 c.c. of the acid mixture and 20 c.c. of a standard ammonium 
sulphate solution (containing 1 mg. of nitrogen in 20 c.c.) are 
introduced, and then 125 c.c. of water and the same amount of 
sodium hydroxide solution as in the case of the unknown. To each 
flask, 15 c.c. of a modified Nessler solution is added, the contents 
quickly mixed, and then brought to the mark with water. After 
again mixing, the liquids are either centrifugalised or filtered 
through a small cotton plug, and the solutions thus obtained, which 
must be crystal-clear, compared in a Duboscq colorimeter in the 
usual way. If the sediment obtained after nesslerisation is mixed 
with a red deposit, the process must be repeated. 

The modified Nessler’s solution ‘is prepared by dissolving 
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approximately 75 grams of potassium iodide in 50 c.c. of warm 
water, adding 100 grams of mercuric iodide, stirring, diluting 
with water to a litre, and filtering. To 300 c.c. of the filtrate 
200 c.c. of 10% sodium hydroxide solution and 500 c.c. of water 
are added and mixed. 

The new method, which is very quick and in which the distilla- 
tion of the ammonia is avoided, gives results which agree closely 
with those obtained by the ordinary Kjeldahl method. H. W. B. 


Estimation of Nitrogen by Direct Nesslerisation. II. Non- 
protein Nitrogen in Blood. Orro Foumnand W. Denis (J. Biol. 
Chem., 1916, 26, 491—496. Compare preceding abstract)—In 
this method the blood proteins are precipitated by metaphosphoric 
acid. The metaphosphoric acid solution should be freshly prepared 
by dissolving sticks of so-called “ glacial phosphoric acid” in cold 
water. Solution takes place slowly, and the resulting solution 
changes in about three days into orthophosphoric acid, and loses 
thereby its precipitating power. 

To about 20 c.c. of water in a 50 c.c. measuring flask 5 c.c. of 
blood and then 3 c.c. of 25% metaphosphoric acid are added, mixed 
thoroughly, and after remaining for one to twenty-four hours, 
filled up to the mark with water, mixed, and filtered; 10 c.c. of the 
filtrate are then digested with the phosphoric-sulphuric acid 
mixture as in the method for the estimation of nitrogen in urine 
(loc. cit.). The resulting liquid is made up to 100 c.c. instead of 
to 250 c.c., and compared with a standard solution containing 


0°5 mg. of nitrogen diluted after nesslerisation to 100 c.c. 
H. W. B. 


Estimation of Nitrogen by Direct Nesslerisation. III. 
Ammonia in Urine. Orro Foun and W. Denis (J. Biol. Chem., 
1916, 26, 497—499. Compare preceding abstracts)—In this new 
method the uric acid, the phenols, and 90% of the-creatinine in 
urine are removed by blood charcoal, and the ammonia then esti- 
mated by direct nesslerisation. 

To 10 c.c. of urine in a large test-tube or small flask there are 
added 1 c.c. of 25% metaphosphoric acid, 9 c.c. of water, and 2 grams 
of blood-charcoal (free from ammonia). It is shaken for at least 
one minute, and filtered through a dry filter-paper. One to 5 c.c. 
of the filtrate is transferred to a 100 c.c. measuring flask, about 
70 c.c. of water added, and then 15 c.c. of the modified Nessler’s 
solution (/oc. cit.). It is then made up to volume with water, 
mixed, and compared in the usual manner with the colour obtained 
> a 1 mg. of ammonia nitrogen in another 100 c.c. 

ask. 

This new, simple method appears to give absolutely trustworthy 
results for the ammonia of urine. H. W. B. 


Estimation of Nitrogen by Direct Nesslerisation. IV. Urea 
in Urine. Orro Foun and W. Denis (J. Biol. Chem., 1916, 26, 
501—503. Compare preceding abstracts).—The urea is hydrolysed 
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by urease, and the latter then removed from the solution by treat- 
ment with metaphosphoric acid. The total ammonia is sub- 
sequently estimated by direct nesslerisation. The urease may be 
used in the form of commercial “soja bean meal.” 

For the estimation, 1 c.c. of the urine is transferred by means 
of an Ostwald pipette to a 100 c.c. volumetric flask, 0°1 to 0°25 
ram of soja bean meal added in the form of a 1% suspension in 
20% alcohol, the flask stoppered and allowed to remain for one 
hour at the ordinary temperature or for fifteen minutes in a water- 
bath at about 50°. Twenty-five c.c. of water and.1 c.c. of fresh 
25% metaphosphoric acid are added and mixed; about 1 gram of 
blood-charcoal and 25 c.c. more of water are then added, shaken, 
made up to volume, mixed, and filtered through a dry filter-paper. 
From 5 to 20 c.c. of the filtrate are then nesslerised and compared 
with a standard in the usual way. The results are identical with 
those obtained by the Marshall-Van Slyke method. H. W. B. 


Estimation of Nitrogen by Direct Nesslerisation. V. Urea 
in Blood. Orro Foun and W. Denis (J. Biol. Chem., 1916, 26, 
505—506. Compare preceding abstracts)—The method is similar 
to that described for the estimation of urea in urine. About’ 
0'1 gram of soja bean meal in the form of a 1% suspension is added 
to 5 cc. of fresh oxalated blood in a 50 c.c. volumetric flask. 
After remaining for one hour, 25 c.c. of water and 2 c.c. of fresh 
25% metaphosphoric acid are added, and then water to the mark. 
After mixing and leaving at least forty-five minutes, the liquid is 
filtered and the filtrate shaken with 0°5 gram of blood-charcoal. 
After again filtering, 10 c.c. is transferred to a 25 c.c. volumetric 
flask, 5 c.c. of the modified Nessler’s solution added, mixed, and 
made to volume. The colour is compared at once (within ten 
minutes) with a standard prepared by nesslerising 0°25 mg. of 
ammonia nitrogen in a 50 c.c. flask with 10 c.c. of the modified 
Nessler’s reagent. H. W. B. 


The Estimation of Ammoniain Human Urine. Comparative 
Estimations with the Apparatus of Schlesing, Kriiger-Reich- 
Schittenhelm, and of Hahn. Cu. Scuenirzxy (Biochem. Zeitsch., 
1916, 76, 177—186).—In the apparatus of Schlesing, the ammonia 
is distilled off at the ordinary temperature in a desiccator over 
standard acid; in that of Kriiger, Reich, and Schittenhelm the 
ammonia is distilled off from a flask warmed in a bath at about 
43°. Hahn’s method (Med. Klin., 1913, 39, 1598) is a modifica- 
tion of this, in which the neck of the distillation flask is cooled 
with ice. In this apparatus, the distillation of ammonia is said 
to take less time, but the author finds that it is not safe to dis- 
continue the distillation after such a short period as that recom- 
mended by Hahn. He does not find there is any advantage in 
using Hahn’s modification. By Schlesing’s method the distilla- 
tion of the ammonia takes, in the case at any rate of urines rich 
in ammonia, not less than eight days. The author recommends 
the Kriiger-Reich-Schittenhelm method. 8. B. S. 
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Titrimetric Estimation of Nitrites. B. 8. Davisson (J. Amer. 
Chem. Soc., 1916, 38, 1683—1687).—In order to find a suitable 
method for the estimation of nitrites in a study of the nitrification 
of soils, the various methods hitherto described were tested, and a 
modification of Chabier’s iodometric process was finally adopted. 

The apparatus employed consists of a wide-mouthed Erlenmeyer 
flask with a side-tube, for the admission of gas, which leads to the 
bottom and bears an arm parallel to the base of the flask and 
furnished with several holes on each side to allow the rapid passage 
of gas through the liquid in the flask. The flask is provided with 
a rubber stopper carrying an outlet tube for the gas, a separatory 
funnel for introducing the acid, a burette for standard thio- 
sulphate solution, and a second burette for standard nitrite solu- 
tion for titrating back if necessary. The solution of the nitrite 
is placed in the flask and diluted to about 150 c.c. Potassium 
iodide (0°5 gram) and 2 c.c. of starch solution are added. The 
stopper is then inserted and a current of carbon dioxide is passed 
through the flask for three minutes. The rate of passage of the 
gas is then reduced and 10 c.c. of 15% sulphuric acid are intro- 
duced. The mixture is left for a short time and then titrated 
with standard thiosulphate. 

The method gives accurate results and is but little affected by 
the organic matter in soil extracts. E. G. 


The Estimation of Phosphoric Acid in Plant Material. 
As. Zuatarorr (Biochem. Zeitsch., 1916, 76, 218—231).—In 
direct ashing of the material there is a danger of loss by volatilisa- 
tion of phosphoric acid, which is increased when sulphuric acid 
is added. Volatilisation of phosphoric acid is inhibited by the 
presence of carbonates. The wet-ashing process of Neumann gives 
the best results. Satisfactory results are also obtained by the 
citrate method. S. B. S. 


Oxygen-consuming Power of Natural Waters. Grorcre W. 
Hetse and R. H. Acuitar (Philippine J. Sci., 1916, A, 11, 
37—47).—In estimating the oxygen-consuming power of waters 
by means of potassium permanganate in acid solution, it is essential 
to have identical conditions as regards time and temperature. 
The effect of chlorides is diminished by employing low tempera- 
tures and by employing alkaline, instead of acid, permanganate, 
the final titration being made with thiosulphate. Hypochlorites 
should be destroyed before making the estimation. : 

The method, being uncertain, is only of much value when a 
water supply has to be examined repeatedly. N. H. J. M. 


Hlectro-analysis of Silver with Solutions of Silver Chloride 
in Ammonia. E. P. Scuocu and F. M. Crawrorp (J. Amer. Chem. 
Soc., 1916, 38, 1682—1683).—A method of estimating silver by 
electrodeposition from solutions of silver chloride in ammonia 
has been devised. This electrolyte is superior to the cyanide 
electrolyte, since it yields pure deposits, whilst the latter gives 
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impure deposits. Estimations have been carried out in the follow- 
ing manner by means of the apparatus described by Schoch and 
Brown (this vol., ii, 578). Samples of pure sheet silver were 
dissolved in concentrated nitric acid, and the silver was pre- 
cipitated with a slight excess of hydrochloric acid. In some 
experiments the silver chloride was collected, washed, and dis- 
solved in excess of concentrated ammonia, whilst in others the 
original mixture was treated with ammonia. In each case about 
20 grams of ammonium chloride were added, the mixture was 
diluted to about 150 c.c., and submitted to electrolysis at the 
ordinary temperature with an initial current of 9°35 ampere 
(which required 1°1 volts between the electrodes). The voltage 
was kept constant until the current had failen to zero, and was 
then allowed to rise gradually to 1°3—1°4 volts, and the electro- 
lysis continued for a total of twenty-five to thirty minutes. Oxalic 
acid (3 grams) was then added, and sufficient hydrochloric acid to 
render the solution faintly acid to litmus-paper. Electrolysis was 
then continued for about twenty minutes, and the electrodes were 
washed and dried. The method was found to give very accurate 
results. E. G. 


Estimation of Silver in Protein Preparations. Huco 
WastEenson (Chem. Zentr., 1916, i, 810; from Pharm. Post, 1916, 
49, 187—188).—A method is described for the estimation of silver 
in protein preparations (for example, Argentum proteinicum) 
which also contain chlorides. From 0°2 to 0°5 gram of the sub- 
stance is heated with 10 c.c. of concentrated sulphuric acid and 
2 c.c. of concentrated nitric acid until nitrous fumes cease to 
appear ; after cooling, the mixture is diluted with 25 c.c. of water, 
heated until the water has been evaporated, and the heating then 
continued for a further thirty minutes. The clear solution is now 
diluted with water to about 100 c.c. and titrated with W/10- 
ammonium thiocyanate solution in the presence of ferric alum. 


Ww. BG. 


Estimation of Total Hardness (in Waters) by Potassium 
Palmitate according to Blacher’s Method. M. Titener (Chem. 
Zeit., 1916, 40, 675. Compare A., 1913, ii, 153)—Owing to the 
difficulty of ascertaining the point when the carbon dioxide has 
been expelled from the water after the temporary hardness has 
been titrated with hydrochloric acid, it is better to neutralise the 
free carbon dioxide with W/10-potassium hydroxide solution, 
using phenolphthalein as indicator. The total hardness is then 


titrated with potassium palmitate solution as described (loc. cit.). 
W. P. 8. 


Chemical Analysis of Gypsum. A.rrepo Cavazzi (Ann. Chim. 
Applicata, 1916, 6, 18—26).—Details are given of methods for the 
estimation of (1) sodium chloride in crude or burnt gypsum, 
(2) sodium sulphate in crude gypsum, volumetrically and gravi- 
metrically, (3) magnesium sulphate, and (4) carbon dioxide, in 
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crude gypsum, (5) free lime in burnt gypsum, and (6) silica, 
alumina, lime, and magnesia as carbonates and ferric oxide in the 


crude mineral. T. H. P. 


Estimation of Zinc by Schaffaer’s Method. Joser Parex 
(Zeitsch. anal, Chem., 1916, 55, 427—452).—A critical examina- 
tion of this method (titration with sodium sulphide solution). It is 
found that it is not necessary to have exactly the same weights of 
zinc in the test solution and in the standard comparison solution, 
and that the presence of ammonium salts in the solutions does not 
affect the trustworthiness of the results (compare A., 1907, ii, 301). 
Nitric acid, sulphuric acid, or hydrochloric acid may be used to 
dissolve the zinc, and it is immaterial whether the iron present is 
oxidised with bromine or hydrogen peroxide. In neutral or 
ammoniacal solution, freshly precipitated zinc sulphide does not 
react with ammonium salts with the formation of ammonium 


sulphide (compare A., 1907, ii, 53). W. P. S. 


Electro-analytical Method for the Estimation and Separation 
of the Metals of the Copper-Tin Group. Evucene P. Scuocu, 
Denton J. Brown, and. in part, THomas E. Puipps (J. Amer. 
Chem. Soc., 1916, 38, 1660—1681).—It is usually considered that 
solutions of chlorides are not suitable for the electro-analytical 
deposition of metals owing to the oxidising action of the liberated 
chlorine. Since such solutions, however, present all the advantages 
of simple acid electrolytes and the formation of chlorine can be 
prevented by the addition of reducing agents, an investigation has 
been made of their use with the common metals, and especially with 
bismuth, antimony, and tin. It has been found that antimony, 
bismuth, copper, lead, tin, and cadmium can be deposited quanti- 
tatively and in good form from hydrochloric acid solutions if suit- 
able reducing agents are present and oxides of nitrogen and nitric 
acid are absent, and that such electrolytes permit of the separation 
of all these metals from each other and from other metals of the 
copper—tin group. 

The Sand-Fischer apparatus and electrodes were employed. The 
electrodes were composed of fine platinum wire gauze, and the total 
surface of the cathode was about 90 sq. cm. A tall, narrow beaker 
of 350 c.c. capacity was used, the volume of electrolyte required to 
cover the electrodes being about 150 c.c. The normal calomel elec- 
trode was employed as the auxiliary electrode. In the estimation 
of metals which form alloys with platinum, the cathode was 
covered with a deposit of copper before the deposition of the metal. 
A stirrer making 800 revolutions per minute was used. 

In preparing the electrolyte, a sample is taken sufficient to give 
a deposit of at least 0°1 gram of any constituent, but insufficient 
to give a total of any single deposit of more than 0°66 gram. The 
weighed sample is treated with 8—12 c.c. of concentrated hydro- 
chloric acid (D 1°20) and an equal volume of water. Samples 
consisting of two or more reactive metals are dissolved by being 
placed in contact with platinum, but if lead or more noble metals 
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are present, a few drops of nitric acid are added and the mixture 
is warmed slightly. ‘The solution is then treated with 2 grams 
of hydroxylamine hydrochloride, and the mixture again warmed 
and diluted to 150—200 c.c. 

An outline is given of a scheme for the systematic separation 
of all the common metals of the copper-tin group. If arsenic is 
present, the amount of hydroxylamine hydrochloride added should 
be 3 grams, and the mixture should be distilled from a 200 c.c. 
distilling flask, through which a current of hydrogen chloride is 
passed, in order to remove the arsenic as arsenious chloride. The 
distillation is continued until the residue in the flask is reduced to 
10—20 c.c. This residue is rinsed into the electrolysis beaker and 
diluted to 150—200 c.c. If, however, a precipitate of mercurous 
chloride, silver chloride, gold, or platinum is present, the concen- 
trated mixture is somewhat diluted, filtered, the residue washed, 
and the filtrate and washings are then diluted to 150—200 c.c. 
If the precipitate contains silver chloride, it is treated with 
ammonia; the silver can be deposited quantitatively from this 


mercurous chloride, gold, or platinum may be separated and esti- 
mated by the usual methods. 

From the filtered and diluted solution the first metals deposited 
with the least #.M.F. are bismuth, copper, and antimony. After 
these have been removed, the next metals deposited are tin and 
lead, and subsequently cadmium is deposited. A detailed account 


of the electrolytic separation and estimation of these metals is 


E. G. 


given in the original. 


Volumetric Estimation of Lead. Joun Wappe.. (Analyst, 
1916, 41, 270—272).—A detailed description is given of the appli- 
cation of the chromate method to the estimation of lead in ores. 
The lead is obtained in solution as chloride, and precipitated as 
chromate ; this is dissolved in hydrochloric acid, potassium iodide 
is added, and the liberated iodine titrated with thiosulphate solu- 
tion. For the estimation of galena in calcite, the ore is boiled with 
hydrochloric acid, nitric acid is then added, the mixture concen- 
trated, treated with ammonia, then with acetic acid and ammonium 
acetate, and the lead precipitated by the addition of potassium 
chromate to the hot solution. If the ore under examination con- 
tains antimony, bismuth, silver, or decomposable silicates, the lead 
is separated as sulphate, then dissolved in ammonium acetate, and 
precipitated as chromate. W. P. 8. 


Volumetric Estimation of Mercury Salts. Evaluation of 
Mercuric Chloride Compresses. G. Apanti (Boll. chim. farm., 
1916, 55, 553—554).—This method is based on the reduction of 
mercury salts to metallic mercury by means of formaldehyde in 
presence of potassium hydroxide. The mercury is treated with 
excess of a standard iodine solution, the excess of the latter over 
the amount required to convert the mercury into mercuric iodide 
being determined by titration with standard sodium thiosulphate 
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solution. The method is rapid and gives very exact results, and is 
carried out as follows. 

One gram of the mercuric salt or of the mercuric chloride com- 
press is treated in a 250 c.c. flask or cylinder with a little water 
and, if necessary, sodium chloride to dissolve the mercuric salt, the 
solution being made up to volume. Fifty c.c. of the liquid are 
mixed in a beaker with 5 c.c. of ordinary formalin (about 40% 
aqueous formaldehyde solution) and 10 c.c. of 33% sodium or 
potassium hydroxide solution, and the whole heated on a water- 
bath for a few minutes and then allowed to cool. The liquid is then 
neutralised with acetic acid and the precipitated mercury collected 
and washed. Filter and precipitate are shaken with 100 c.c. of 
water slightly acidified with acetic acid and exactly 20 c.c. of deci- 
normal iodine solution until all the mercury has passed into solu- 
tion as mercuric iodide and the excess of iodine estimated; 1 c.c. 
of V/10-iodine=0°01 gram of mercury or 0°01355 gram of mer- 
euric chloride. Z: a Be 


Analysis of Ferrocerium. Laureano Meninpez (Anal. Fis. 
Quim., 1916, 44, 401—402).—The mixture can be precipitated as 
Fe,O,+CeO,, in which the iron can be determined directly, and 
the cerium by difference. A. J. W. 


Detection of Nickel in Cobalt Salts. A. R. MippLETON and 
H. L. Mitier (J. Amer. Chem. Soc., 1916, 38, 1705—1711).— 
Tschugaev (A., 1905, ii, 613) has shown that nickel can be readily 
detected by means of the scarlet precipitate produced when a 
nickel solution is boiled with a little dimethylglyoxime in presence 
of excess of ammonia or sodium acetate. This test has not been 
found entirely satisfactory for the detection of traces of nickel in 
cobalt salts, and the following method has therefore been devised. 

The solution of the cobalt salt containing nickel is treated with 
10% solution of potassium cyanide until the precipitate is just 
dissolved, and the solution is then heated and shaken for five 
minutes after it changes colour. The solution is diluted to 50 c.c. 
with water at 85°, 1 c.c. of dimethylglyoxime solution (1%) is added, 
and silver nitrate (1%) is added drop by drop with constant 
stirring until a permanent precipitate is produced. After the mix- 
ture has been left for a period of from one to twenty-four hours, 
the pink colour of the nickel compound appears. This method can 
be employed when large quantities of cobalt are present; it in- 
creases the ordinary sensitiveness of dimethylglyoxime about eight 
times, and is capable of detecting less than 0°002 mg. of nickel in a 
volume of 50 c.c. E. G. 


The Use of Diphenylglyoxime as an Indicator in the 
Volumetric Estimation of Nickel by Frevert’s Method. 
G. L. Ketizy and J. B. Conant (J. Ind. Eng. Chem., 1916, 8, 
804—807).—Certain modifications are suggested in Frevert’s volu- 
metric method for the estimation of nickel; the procedure is now as 
follows: The sample is dissolved in 50 c.c. of hot dilute nitric acid, 
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or in hot dilute hydrochloric acid if it contains more than 0°5% of 
chromium, and the iron and carbides are oxidised with nitric acid, 
and the solution finally boiled to expel the products of its decom- 
position. To the cooled solution citric acid, dimethylglyoxime 
solution, and sufficient ammonia to render alkaline are added, and 
after a time the precipitate is filtered off through an asbestos bed, 
and thoroughly washed. It is then treated on the filter with nitric 
acid, and the solution and washings, containing the nickel, are 
boiled to half bulk with a little potassium chlorate to decompose 
dimethylglyoxime in the solution, and then slightly more than 
neutralised with ammonia. The resulting liquid, which should 
measure about 250 c.c., is then titrated with potassium cyanide, 
using silver iodide as indicator, the titre value of which is deter- 
mined by means of a blank, the end-point in each case being the 
disappearance of the last trace of turbidity. As an alternative 
method of titration, the use of a standard nickel sulphate solution 
and diphenylglyoxime as indicator is recommended. The nickel is 
dissolved out of the above-mentioned nickel dimethylglyoxime pre- 
cipitate by means of concentrated hydrochloric acid containing 10% 
of nitric acid, and the filtrate and washings are evaporated almost 
to dryness to remove excess of acid, and then diluted to 200 c.c. 
and rendered slightly alkaline with ammonia (5 c.c. of 1:3 solution 
should be sufficient, otherwise the amount of ammonium salt 
formed will have an unfavourable effect on the subsequent titra- 
tion). Standard potassium cyanide solution is then added until 
the opalescence disappears, after which a further 15 c.c. are run 


in, followed by 5 c.c. of 0°1% diphenylglyoxime solution in 0°5% 
sodium hydroxide, and the whole is then titrated back with nickel 
sulphate until the appearance of a red colour. The method is 
stated to be rapid and to give accurate results. G. F. M. 


Potassium Dichromate as a Standard. II. G. Bruuns 
(J. pr. Chem., 1916, fii], 98, 312—338. Compare this vol., ii, 
337).—Wagner’s supposition that potassium dichromate owes its 
high titration value to the fact that it catalytically promotes 
oxidation by means of dissolved oxygen does not bear the test of 
experiment. Two equal volumes of W/10-dichromate, one of 
which has been treated with sodium hydroxide to convert the 
dichromate into the chromate, are shown, when treated separately 
and in exactly the same manner with acidified potassium iodide 
solution in the presence of sodium thiosulphate, to be equivalent 
to the same amount of thiosulphate within the limit of the experi- 
mental error. The same result is attained when the initial solu- 
tions are approximately WV/10-chromate, one of which has been 
converted into dichromate by the addition of the requisite amount 
of N-hydrochloric acid. 

In some experiments Wagner found that the quantity of iodine 
liberated by potassium dichromate is diminished by about 0°7% 
when the oxygen had been previously expelled from the solution 
by carbon dioxide; this diminution is about twice as great as the 
excess titration value of the dichromate. According to the 
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author’s experience, the diminution does not stand in any relation 
to the excess value (towards sodium chloride) of the dichromate ; 
he has obtained (1) a diminution of 0°14% in the case of a 
dichromate the excess value of which was only 0°03%; (2) a 
diminution of 0°01% with a dichromate, excess value 0°13%; and 
(3) no diminution at all when the dichromate solution is largely 
diluted. 

The experiments on the subject are being continued. 

The author republishes in the paper his experiments (A., 1906, 
ii, 800) on the time required for the complete separation of the 
iodine liberated from potassium iodide by very dilute potassium 
dichromate solution (about 0°002—0°005N) in the presence of 
sulphuric acid and hydrochloric acid respectively. Cc. 8. 


Hstimation of Tungsten by Fieber’s Method. Separation of 
Tin from Tungsten. E. Dirrter and A. von Grarrenriep (Chem, 
Zeit., 1916, 40, 681—682).—This method (A., 1912, ii, 495) is 
trustworthy for the estimation of tungsten in ferrotungsten; the 
difference between the results of duplicate estimations does not 
exceed 0°1%. In the estimation of tungsten in concentrates con- 
taining more than 10% of tin, the tungstic acid should be ignited 
with ammonium chloride in order to remove remaining traces of 
stannic oxide. A method is described for the estimation of tin 
in tin ores containing tungsten One gram of the ore is fused 
with 8 grams of sodium peroxide, the mass is treated with water, 
diluted to 500 c.c., and filtered; the tungsten is estimated in 
250 c.c. of the filtrate by the mercurous nitrate method. A 
quantity of 200 c.c. of the filtrate is then treated with 10 grams 
of sodium phosphate and acidified; a small precipitate of silica 
may form at this point, and is separated by filtration. The solu- 
tion is then boiled until the peroxide has been decomposed, next 
treated, while hot, with hydrogen sulphide, the tin sulphide is 
collected, washed with dilute ammonium acetate solution, and 
dried. The precipitate may be ignited and weighed as stannic 
oxide, or the tin may be estimated electrolytically. w.F. 


Iodometric Estimation of Gold. L. Vantno and F. HartwaGNner 
(Zeitsch. anal. Chem., 1916, 55, 377—-388).—Peterson’s method 
(A., 1899, ii, 250) may be rendered more trustworthy by treating 
the gold chloride (AuCl,,HCl) with a mixture of potassium iodide 
and potassium iodate, and then titrating the liberated iodine with 
thiosulphate solution. The reactions are shown by the following 
equations: 6(AuCl,,HCl) + 18KIT=6AuI + 61, + 18KCl+6HC1; 

6HCl + 5KI+ KIO. =3I, + 6KCl+ 3H,0, 
and 91,+18Na,S8,0,=18NaI+9Na,8,0O,. When applied to quanti- 
ties of gold chloride containing from 2 to 9 mg. of gold, the error 
of the method varies from —0°9 to +4°5%; free acid must not be 
present in the gold salt. The iodometric method may be applied 
to the analysis of the salt, AuCl,,2H,O; the quantity of iodine 
liberated from potassium iodide by the salt is a measure of the 
gold content; the difference between this amount of iodine and 
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that liberated when the salt is treated with a mixture of iodide 
and iodate indicates the amount, if any, of free hydrochloric acid 
which may be present (compare also Gooch and Morley, A., 1900, 
ii, 110). W.P.S. 


The Analysis of Benzol First-runnings. Percy E. SpretMann 
and F. Butter Jones (J. Soc. Chem. Ind., 1916, 35, 911—912). 
—Experiments carried out to ascertain whether the method for 
the analysis of commercial benzols (this vol., ii, 348) was applic- 
able to first runnings indicated that, even with as high a per- 
centage as 65% of carbon disulphide, results were obtained by the 
distillation test which fell within the limits of accuracy of the 
earlier benzol analysis. Water-soluble substances were insufficient 
in quantity to affect the specific gravity, and washing with 
sulphuric acid likewise caused no alteration. When dealing with 
a high percentage of carbon disulphide, however, it was found 
preferable to dilute up to five times the volume with purified 
benzene. The specific gravity of the paraffin of the first runnings 
is 0°700, and its percentage is most conveniently obtained by 
ascertaining the difference between the specific gravity of the 
benzene-toluene mixture (from the graph previously given, Joc. 
cit.) and that of the sample under examination after removal of 
carbon disulphide, and evaluating by means of a further graph 
given in the present paper. 


~~ Ustimation of gee in Coal Gas. A. J. von EynpHOVEN 


(Chem. Zentr., 1916, i, 858; from J. Gasbeleuchtung, 1916, 59, 
107—108).—A few p Bal of a 1% sodium alizarinsulphonate solu- 
tion may be used as the indicator in the titration of picric acid 
with sodium hydroxide solution, as described by Schlumberger 
(A., 1913, ii, 441). W. P. S. 


Estimation of Small Amounts of Ethyl Alcohol and Water 
in Ethyl Ether for Anesthesia. Epwarp MALLinckropt, jun., 
and A. D. Aut (J. Ind. Eng. Chem., 1916, 8, 807—812).—Of the 
various methods in vogue for the detection of small quantities of 
water in ethyl ether, only the method of dehydration by potassium 
carbonate appears to be suitable for a quantitative examination. 
Experiments made show that water is by its means removed 
quantitatively from ether containing as much alcohol as is likely 
to occur in anesthetic ethers, although when much larger propor- 
tions are present dehydration is incomplete. The procedure 
accordingly consists in shaking 50 c.c. of ether for several hours 
with 15 grams of potassium carbonate dried at 250°, filtering off 
the ether, washing out the alcohol from the residue of carbonate 
with pure, dry ether, drying for one hour at 50°, and weighing, 
the increase in weight representing the amount of water in the 
ether. From a determination of the specific gravity of the 
dehydrated ether thus obtained, the percentage of alcohol which 
it contains is given by reference to a curve of specific gravities of 
pure ethyl ether with known admixtures of ethyl alcohol, from 
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which the following figures may be quoted: for pure ether, 

DZ 0°70991; with 1% alcohol, D3 0°71097; with 2% alcohol, 

D2 0°71205 ; 3% alcohol, D3 0°71303; and 4% alcohol, DZ 0°71424. 
G. F. M. 


Estimation of Glycerol in Fatty Oils by means of Sodium 
Glyceroxide. Henrik Butt (Chem. Zeit., 1916, 40, 690).—Ten grams 
of the oil are diluted to 100 c.c. with light petroleum, the solution 
is treated with 10 c.c. of glycerol—potassium hydroxide solution 
(20 c.c. of 50% potassium hydroxide solution, 240 c.c. of water, 
and 240 c.c. of glycerol), and mixed; this treatment removes any 
free fatty acids in the oil. After settling, 30 c.c. of the clear, 
light petroleum layer are transferred to a stoppered cylinder, 
3 c.c. of sodium ethoxide solution (23 grams of sodium dissolved 
in 500 ec.c. of absolute alcohol) are added, and the mixture is 
diluted to 50 c.c. with light petroleum. The mixture is shaken 
and, after a few hours, 25 c.c. of the clear solution are removed, 
mixed with a small quantity of alcohol, and titrated with N/10- 
hydrochloric acid, using phenolphthalein as indicator. The remain- 
ing contents of the cylinder, including the precipitate of sodium 
glyceroxide, are now rinsed into a flask with 20 c.c. of alcohol, 
and at once titrated; to avoid the use of a large volume of acid 
in this titration, 5 c.c. of W/2-hydrochloric acid may be added at 
first, and the titration then completed with W/10-acid. The 
difference (in c.c. of V/10-acid) between the two titrations is multi- 


plied by 0°0092 to obtain the quantity of glycerol in 3 grams of 
the oil. The results obtained by the method agree closely with 


those found by calculation from the ester numbers of oils. 
W. P. S. 


Spectroscopic Identification of Phenols. Hans Gsett (Zeitsch. 
anal. Chem., 1916, 55, 417—426).—The phenols are converted 
into their respective phthaleins, the alkali salts of which exhibit 
characteristic absorption bands. For example, 0°1 gram of 
resorcinol is mixed with a small quantity of phthalic anhydride 
and five drops of stannic chloride solution, and the mixture is 
heated for fifteen minutes at 140°; after cooling, the mixture is 
dissolved in 5 c.c. of alcohol, 10 c.c. of V/2-sodium hydroxide solu- 
tion are added, the solution is diluted to 1 litre, and examined 
in the spectroscope. The maximum density of the absorption 
band for this substance lies between 485 yp and 492ppy. This 
position has been determined in the case of some twenty phenols, 
and varies from 420 pp for catecholphthalein to 626 pu for thymol- 
phthalein. P. 8. 


Arsenotungstic Acid as a Reagent for Phenols.  Luvis 
GueGLIALMELLI (Anal. Soc. Quim. Argentina, 1916, 4, 119—126). 
—Arsenotungstic acid gives characteristic colorations with many 
phenols. A. J. W. 
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Arsenotungstomolybdic Acid as a Reagent for Phenols. 
Luis GuGuiaALMeLiti (Anal. Soc. Quim. Argentina, 1916, 4, 
183—184).—Arsenotungstomolybdic acid is characterised by its 
power of producing characteristic colorations with many phenols. 

A. J. W. 


Separation of Cholesterol and isoCholestero]. A. MapINAVEITIA 
and A. GonzALez (Anal. Fis. Quim., 1916, 14, 398—401).— 
Cholesterol and isocholesterol can be estimated by precipitating 
the former as a crystalline additive product with oxalic acid, and 
estimating the latter in the mother liquor as benzoate. 


A. J. W. 


6-Hydrazino-1-benzoyl-2-methyldihydroindole, a New Re- 
agent for Galactose. J. von Braun (Ber., 1916, 49, 1266—1268). 
—See this vol., i, 757. 


Examination of Methods for the Detection of Hydrocyanic 
Acid. G. Anperson (Zeitsch. anal. Chem., 1916, 55, 459—468).— 
The silver cyanide method (treatment of the cyanide or hydro- 
cyanic acid solution with silver nitrate in the presence of nitric 
acid) was found to be capable of detecting as little as 0°0039 mg. 
of cyanogen in 10 c.c. of solution. Previous treatment of the solu- 
tion with ammonia did not increase the sensitiveness of the test, as 
stated by Link and Méckel (A., 1879, 402). Equally small quanti- 
ties of cyanogen could be detected by conversion into thiocyanate 
and testing for this in the usual way, but the ferrocyanide reaction 
would not detect less than 0°039 mg. With the tsopurpurate test 
(treatment of the cyanide solution with potassium hydroxide and 
picric acid) in the cold, a red coloration developed after six hours 
with a solution containing 0°39 mg. of cyanogen, whilst one-tenth 
of this quantity could be detected by heating the mixture at 50°. 
The reaction is not, however, very trustworthy (compare A., 1901, 
ii, 587). The guaiacum—copper sulphate test will detect as little 
as 0°00039 mg. of cyanogen in 10 c.c. of solution. W. P.S. 


Physical Characters and Chemical Reactions of Aspirin. 
D. E. Tsaxatoros (J. Pharm. Chim., 1916, [vii], 14, 174—177. 
Compare A., 1915, ii, 47, 433)—When aspirin is fused at its melt- 
ing point and then cooled, it solidifies in a mass which exhibits 
numerous clusters of concentric rings; if heated slightly above its 
melting point, it solidifies to a transparent mass. The partial 
decomposition of aspirin when fused, with the formation of salicyl— 
salicylic acid, affects the melting point of the substance; the author 
finds that aspirin will melt at 125°, or even lower. Pure aspirin 
does not give a coloration with ferric chloride, but does so after 
prolonged contact with water or after having been fused. A green 
coloration is obtained after a short time when aspirin is treated 
with vanadic acid reagent (ammonium vanadate dissolved in con- 
centrated sulphuric acid and the solution then diluted with water 
until the orange colour changes to pale yellow). Aspirin which 
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has been heated previously just to fusion, at once gives a green 
coloration with the reagent, whilst a brown coloration is obtained 
if the aspirin has been more strongly heated. W. P. S. 


Determination of the Melting Points of Fats. M. Monnaupr 
(Chem. Zeit., 1916, 40, 676).—A portion of the fat is introduced 
into a capillary, about 1°5 mm. in diameter, so as to form a layer 
6 mm. long about 15 mm. from the lower end of the capillary. This 
end is then sealed, the layer of fat is melted, and again solidified 
by placing the capillary on ice. A fine needle is now inserted 
in the upper end of the capillary ; the latter is attached to a thermo- 
meter which is immersed in water, and the water is heated gradu- 
ally. The temperature at which the point of the needle pene- 
trates the fat gives the melting point. W. P.S. 


Detection and Estimation of “Saccharin.” M. KLosrERMANN 
and K. Scuouta (Zeitsch. Nahr. Genussm., 1916, 31, 67—78).—The 
authors discuss various methods which have been proposed for the 
detection of ‘‘saccharin’”’ in foods, etc., and point out that many 
of these tests are rendered useless owing to the interference of 
other substances which may be present. For instance, clove oil, 
cinnamon oil, salicylaldehyde, gum benzoin, tannin, benzaldehyde, 
and vanillin all give a coloration with the test described by Kastle 
(A., 1906, ii, 503). The following test is proposed as being trust- 
worthy. Tae “saccharin ” is extracted from an acid solution of the 
food by means of a mixture of ether and light petroleum, and the 
solvent is evaporated. The residue is boiled for ten minutes with 
10% hydrochloric acid, and the solution then evaporated to dry- 
ness ; if this residue has an odour of vanillin, it is extracted several 
times with a mixture of equal volumes of ether and chloroform, in 
which the ‘‘saccharin”’ is insoluble. The residue is then treated 
with phenol, and phosphoric oxide is added. The development of 
@ red-coloured substance which gives a yellow solution with water, 
changing to bluish-red on the addition of alkali, indicates the pres- 
ence of “saccharin.” Ammonium sulphide discharges the bluish- 
red colour. Besides vanillin, benzaldehyde is the only substance 
which gives the reaction, and this aldehyde is expelled during the 
evaporation with hydrochloric acid or is converted into benzoic acid, 
which does not interfere. In the method of estimating ‘“ saccharin ” 
by fusion with sodium carbonate and potassium nitrate or chlorate, 
the substance should be hydrolysed with hydrochloric acid, and 
extracted with a mixture of ether and chloroform in order to 
remove any pbenzoicsulphinide; otherwise, the sulphur contained 
in this substance would be included in the quantity yielded by 
the “ saccharin.” W. P. 8. 

The Scission of Uric Acid by Soya-bean. Hermann Kunz- 
Krause (Pharm. Zentr.-h., 1916, 57, 523—525).—In a paper by 
Wester (this vol., ii, 502) uric acid has been erroneously confused 
with urea. 8. B. 8. 

Estimation of Carbamide in Urine by means of Urease. 
Bkta von HorvAta and Hernricn Kapietz (Chem. Zentr., 1916, 
i, 997—998 ; from Deut. med. Woch., 1916; 42, 414—416). —Hahn’s 
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method for the estimation of carbamide by means of urease (A., 
1915, ii, 654) gives unsatisfactory results. Urease apparently is 
uncertain in its action in pure carbamide solution. The ammonia 
seems to exert a disturbing influence, but it is not possible to work 
in acid solution, since the reaction is then strongly retarded. On 
the other hand, good results were obtained by the following modi- 
fication: 1 ¢.c. of urine was taken as in Hahn’s method, and in the 
Erlenmeyer flask a small, cylindrical glass vessel of 6 c.c. capacity 
containing 4 c.c. of V/10-hydrochloric acid was suspended, and 
the flask was well closed. The titration was not carried out until 
after the lapse of twenty-four hours. Under these conditions 
clinically utilisable results were obtained. Even with these modi- 
tications, however, the method still gave unsatisfactory results with 
pure carbamide solutions. G. F. M. 


Estimation of Dicyanodiamidein Calcium Cyanamide by Caro’s 
Method. G. Hacer and J. Kurn (Zeitsch. angew. Chem., 1916, 29, 
309—312).—The results for dicyanodiamide obtained by Caro’s 
method (A., 1911, ii, 162) are too low owing to the fact that a 
small quantity of dicyanodiamide is precipitated with the silver 
cyanamide even in the presence of an excess of ammonia, and also 
because the dicyanodiamide undergoes slight decomposition when 
the filtrate from the silver cyanamide is boiled with the addition of 
potassium hydroxide. The error tends to increase with the propor- 
tion of dicyanodiamide present. W. P. &. 


Influence of the Colour from the Sodium Picrate in the 
Estimation of Creatinine in Blood and Urine. F. H. McCruppeEn 
and C. 8. Sarcenr (J. Biol. Chem., 1916, 26, 527—533).—The 
authors find that in the estimation of creatinine in the urine by 
the colorimetric method only two-thirds of the colour produced is 
due to creatinine, the remaining third being due to picrate. In 
the case of the blood, the colour due to the creatinine as such is 
only a small proportion of the total colour produced. The authors 
consider, therefore, that previous estimations of creatinine in urine, 
and specially those in blood, are fallacious. H. W. B. 


A New Sensitive Reaction for apoMorphine. Luciano P. J. 
Patet (Ann. Soc. Quim. Argentina, 1916, 4, 83—86).—With 
Guglialmelli’s arseno-tungstic or arseno-tungsto-molybdic reagent, 
apomorphine gives an indigo-blue coloration; the coloured sub- 
stance dissolves in amyl alcohol to a solution of the same colour, 
and in benzene to an intense violet solution. A. J. W. 


Estimation of Nicotine in Tobacco. Ricuarp Kisstine (Chem. 
Zeit., 1916, 40, 594—595).—A criticism of a paper by Bagges- 
gaard-Rasmussen on the same subject (A., 1915, ii, 359). 

G. F. M. 


_ A New and Delicate Test for Dimethylaminophenyldimethy]- 
ssopyrazolone (Pyramidone). Luis Guauiatmenni (Anal. Soc. 
Quim. Argentina, 1916, 4, 180—182).—Arsenotungstic acid gives 
with dimethylaminophenyldimethylisopyrazolone a white pre 
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cipitate soluble in alkali with production of an intense blue colora- 
tion. Arsenotungstomolybdic acid gives a white precipitate, soluble 
in alkali to an indigo-blue solution. Both nitric acid and ferric 
chloride give an indigo-blue coloration. A. J. W. 


A New Reaction tor Bile Pigments. Moriz Weiss (Chem. 
Zentr., 1916, i, 1100—1101; from Wiener Klin. Woch., 1916, 29, 
457—458).—Ten c.c. of the urine are diluted with three volumes 
of water and the solution divided into two parts. To the one three 
drops of 1% permanganate are added, when, in presence of bili- 
rubin, decolorisation occurs owing to its oxidation to a colourless 
substance, and the liquid appears as if it had been largely diluted 
with water. Should the urine contain urochromogen, which gives 
an intense yellow colour with permanganate, 25 c.c. are first 
shaken with 20 grams of ammonium sulphate and filtered. The 
residue containing the bilirubin is washed with ammonium sul- 
phate solution and dissolved in slightly alkaline water, the solution 
is neutralised with acetic acid, and tested as above. A second 
colouring matter which disturbs the bilirubin test is urobilino- 
gen, which by oxidation is converted into the brown urobilin. In 
this case either the acidified urine may be extracted with ether, or 
on proceeding as when urochromogen is present, the colouring 
matter remains on the filter as urobilin, which has no disturbing 
influence on the bilirubin test. G. F. M. 


Blood-Serum. I. MHstimation of Non-colloidal Nitrogen. 
Witiiam H. Wevker and Frepericx H. Fauis (J. Biol. Chem., 
1916, 25, 567—570).—Five c.c. of serum are measured into a 
250 c.c. volumetric flask, 75 c.c. of alumina cream are added, and 
mixed by shaking. The mixture is diluted to the mark with 
water and the contents of the flask again mixed and filtered. The 
total nitrogen is estimated in 125 c.c. of the filtrate by Kjeldahl’s 
method. 

The authors find by experiment that not all the non-colloidal 
nitrogen is estimated by this method, although the results tally 
well with those obtained by the Folin and Denis method (A., 1912, 
ii, 703). H. W. B. 


Significance of Colour Changes in Oxydase Reagents. G. B, 
Reep (Bot. Gaz., 1916, 61, 430—432).—The amount of oxidation 
required to produce colour in ordinary oxydase reagents, or in 
plant chromogens, is very small; oxidation may, however, continue 
without necessarily producing further change in colour. 

The amount of oxidation necessary to produce colour in the 
different reagents varies considerably; and these reagents 
may be calibrated so that the effects of the oxidation may be 
measured, and the oxidation necessary to produce a change of colour 


in presence of oxydases expressed in grams of oxygen. 
N. H. J. M. 
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Birefractive Colloidal Solutions. W. Reinpers (Proc. K. Akad. 
Wetensch. Amsterdam, 1916, 19, 189—197).—It has been shown 
that colloidal solutions of vanadium pentoxide are under certain 
conditions birefringent and resemble crystalline liquids in their 
general behaviour (compare Diesselhorst and Freundlich, this vol., 
ii, 65; Kruyt, ibid., 486). Whether the colloidal particles are them- 
selves anisotropic or whether the anisotropy is due to differences in 
the elastic properties of the solution in different directions has 
not been settled, and the experiments now described were directed 
to the solution of this question. 

These experiments show that freshly prepared colloidal solutions 
of vanadium pentoxide are not birefringent; on keeping the solu- 
tions they slowly develop double refraction, and this is apparently 
due to the formation and increase in size of ultra-microscopic, 
crystalline needles. 

By modifying suitably the conditions of formation of slightly 
soluble substances, which ordinarily form microscopic crystals, so 
as to obtain these in the form of sols, it has been found possible to 
prepare colloidal solutions which exhibit double refraction analo- 
gous to that of vanadium pentoxide sols. Successful results were 
obtained with mercurous chloride and lead iodide, and it would 
therefore seem that the colloidal particles of vanadium pentoxide 
are in reality micro-crystalline. H. M. D. 


Spectroscopic Control of Material Used in Atomic Weight 
Determinations. A. pE Gramont (J. Chim. Phys., 1916, 14, 
336—339).—The author, in advocating the spectroscopic examina- 
tion of all material used in atomic weight determinations, gives a 
list of the impurities found in some forty-two elements and their 
salts. These substances have been regarded as pure, but in some 
cases spectroscopic analysis reveals the presence of as many as eight 
or nine other elements. Thus in the case of silver, the elements 
calcium, copper, gold, magnesium, and iron are always present, 


whilst mercury, lead, and bismuth are generally present. 
J. F. 8S. 


The High-frequency Spectra (L-Series) of the Elements 
Lutecium-Zine. Erar Friman (Phil. Mag., 1916, [vi], 32, 
497—499. Compare this vol., ii, 277, 362, 405)—-Wave-length 
measurements are recorded for lines in the X-ray spectra of the 
elements ranging from zinc (atomic number=30) to lutecium 
(atomic number=71). For certain groups (as, a,, and B,) the graph 
obtained by plotting the square-root of the frequency against the 
atomic number is a straight line, but other groups yield curves 
slightly convex to the atomic number axis. H. M. D. 

VaT. OX, ii 28 
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Emission and Absorption in the Infrared Spectrum of 
Mercury. Raymonp C. Dearte (Proc. Roy. Soc., 1916, [A], 92, 
608—620).—The relative intensities of infra-red lines in the spec- 
trum emitted by the mercury arc have been examined under con- 
ditions in which the energy consumption of the arc was varied. 

In the case of the three lines A=1°014 », 1°357 pw, and 0°6717 p 
which are the first three members of the series v=(2°5,S)—(m, by 
corresponding respectively with m=2, 3, and 4, it is found that 
the curves, which are obtained by plotting the intensities against 
the wave-lengths, resemble closely the ordinary energy curves, in 
that increased energy consumption is accompanied by an increase 
in the intensity of the lines, the relative magnitude of which 
increases with diminution in the wave-length. A comparison of the 
two lines A=1°014 and A=0°5461y, which belong to different 
series, has shown, on the other hand, that increased consumption of 
energy by the arc causes a relatively greater increase in the 
intensity of the line of greater wave-length. 

Examination of the absorption spectrum between A=1°00 » and 
A=1'20 has afforded evidence of absorption at every wove length 
for which there is a line of emission in the mercury are spectrum. 
Strong absorption occurs at A=1°014 yn, A=1°129p, and A=1°20 p, 
the absorption at the first and last wave-lengths being clearly 
marked even at very low vapour pressures. The two lines in 
question are the first members of the series v=(2°5, S)—(m, P) and 
v=(1°5,s)—(m, P) respectively. H. M. D. 


The Bunsen Flame Spectra of Metallic Vapours. J. C. 
McLennan and ANDREW Tuomson (Proc. Roy. Soc., 1916, [A], 92, 
584—590).—Investigation of the spectra emitted by Bunsen flames 
supplied with the vapours of various metals, has shown that the 
fundamental frequencies are given by mercury, cadmium, and 
magnesium, but not by zinc. The mercury line A=2536°72 was 
strongly developed. In the case of cadmium, a gently burning 
flame showed the characteristic line A=3260°17, whilst a flame 
burning vigorously gave in addition A=2288°79, although this 
was only faintly developed on the spectrograms. The magnesium 
flame gave the line A=2852°22 faintly but clearly. 

These observations confirm the view that the fundamental fre- 
quency for mercury and cadmium corresponds with v=(1°5,S)— 
(2, p2), whilst that for magnesium is given by v=(1°5,S)— (2, P). 
The line A=2288°79 shown by a strongly burning cadmium flame 
also belongs to the series represented by the latter formula, 

The results obtained with thallium give no indication of the 
fundamental frequency lines in the Bunsen flame spectrum. The 
lines exhibited ara A=5350°65 and A=3775°87, and these appear 
to be analogous to the doublet yellow lines in the sodium spectrum. 
From this it is evident that the behaviour of thallium vapour in 
a Bunsen flame is exactly similar to that of sodium. H. M. D. 


The Ionisation of Metallic Vapours in Flames. J. C. 
McLennan and Davin A. Keys (Proc. Roy. Soc., 1916, [A], 92, 
591—608).—-The electrical conductivity of flames supplied with the 
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vapours of various metals has been examined with the view of ascer- 
taining the existence of relations between the ionisation of the metal 
and its spectral behaviour (compare preceding abstract). The 
results obtained show that mercury and magnesium, the spectra 
of which consist of single lines of fundamental frequency, are both 
ionised to an appreciable extent. Zinc vapour, which gives no 
characteristic lines, is, on the other hand, non-ionised. Cadmium 
vapour is also non-ionised, although its spectrum shows the funda- 
mental iine A=3260°17 when the flame is weak and A=2288°79 in 
addition when the flame is burning strongly. The conductivity 
of thallium flames is relatively very large, although the emitted 
light is not of fundamental frequency. 

The results are discussed in reference to Bohr’s theory, but the 
authors arrive at the conclusion that the differences in the 
behaviour of the various metals are such that no definite argument 
in favour of or against this theory can be put forward on the 
basis of the observations. H. M. D. 


The Ionisation Potentials of Magnesium and other Metals 
and their Absorption Spectra. J.C. McLennan (Proc. Roy. Soc., 
1916, [A], 9%, 574—583).—-Previous experiments have shown that 
the single line A=2832°22 is emitted by magnesium vapour when 
bombarded by electrons the energy of which exceeds that acquired 
in a fall of potential of approximately 4°5 volts. The absorption 
spectrum of non-luminous magnesium vapour consists of narrow, 
sharp bands at A=2852°22 and A=2026°46, which are the first two 
members of the single series represented by the formula 
v=(1'5,S)—(m,P). The simplest Bunsen flame spectrum of mag- 
nesium also consists of the single line A=2852°22, and since the 
vapour in the flame is ionised, it would seem that the ionising 
potential is deducible from the quantum relation Ve=hv, which 
yields the value of 4°28 volts. 

Whilst the frequency of the lines in the single line spectrum of 
zinc, cadmium, and mercury is given by v=(1'5,S)—(2,p.), no 
evidence of the corresponding magnesium line has been obtained in 
either bombardment or absorption experiments. The behaviour of 
magnesium resembles, however, that of calcium, strontium, and 
barium in that the single-line spectra correspond with v=(1°5, 8S) — 
(2, P), from which the ionising potentials can be calculated by the 
use of the quantum theory. 

Experiments with thallium vapour afford no evidence of lines 
corresponding with either of the above series. The absorption 
spectrum of the vapour at low densities consists of a sharp band at 
A=3775°87 and at higher densities of this band together with 
diffuse bands at A=3230 and A=3000. H. M. D. 


Ethyl Succinylsuccinate. II. A Study of the Absorption 
Spectra of some Derivatives. Harvey C. Britt (Philippine J. 
Sei., 1916, 11, [A], 59—71. Compare A., 1915, i, 648).—The ab- 
sorption spectra of the following compounds related to, or derived 
from, ethyl succinylsuccinate were studied: Ethyl pdihydroxytere- 
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phthalate in alcohol, and in presence of 2 mols. of sodium ethoxide ; 
ethyl pdiaminoterephthalate in alcohol, and in presence of hydro- 
chloric acid; methyl A'*-dihydroterephthalate, and ethyl tere- 
phthalate; cyclohexanedione in alcohol; chloranil in acetic acid; 
p-dihydroxybenzoquinone and its potassium salt; and p-dichlorodi- 
ethoxybenzoquinone. The dihydroxyterephthalate gives very similar 
absorption bands to the succinylsuccinate, and both were found to be 
about 90% enol. The spectra of both the dihydroterephthalate and 
cyclohexanedione show selective absorption, thus affording 
further evidence of the correctness of the theory that selective 
absorption is intimately associated with the partial valency equili- 
brium of the compound. Hartley had only observed general ab- 
sorption with cyclohexanedione (T., 1898, 73, 598). Evidence 
was obtained that in alcoholic solution this ‘substance exists only in 


the keto-form, and that pdihydroxybenzoquinone is keto-enolic. 
G. F. M. 


Temperature-coefficients of the Action of Monochromatic 
Light on Chlorine-Hydrogen Mixtures. M. Papoa (Ait R. 
Accad, Lincei, 1916, [v], 25, ii, 215—218).—The measurements 
were made by determining the contraction in volume of the mixed 
gases by means of an apparatus, similar to that used by Bunsen 
and Roscoe, the temperatures used being 10°, 20°, 30°, and 40°. 
The temperature-coefficients were found to be: white light, 1°29; 
green (A=550—530 up), 1°50; blue (A=490—470), 1°31; violet 
(A=460—440), 1°21; ultra-violet (A=400—350), 1:17. T. H. P. 


Temperature-coefficients of the Action of Monochromatic 
Light on Photographic Plates and Papers. M. Papoa and 
L. Mervini (Atti R. Accad. Lincei, 1916, [v], 25, ii, 168—171).— 
The authors have exposed a photographic plate under a negative 
at 15° and at —85° to the action of the following lights: red, 
A 650—620pu; yellow, 620—585; green, 550—530; violet, 
437—394 and white, the plates used with yellow and green light 
being sensitised with ammonia, silver nitrate, and erythrosin, and 
those used with red light with aqueous-alcoholic pinachrome solu- 
tion. The exposures were adjusted so that in all cases positives 
of equal intensity were obtained on development with one and the 
same developer for equal periods of time. With each light the 
temperature-coefficient of the action of light on the plate is 1°05. 
The direct blackening of so-called citrate paper by white, blue 
(A 470—490), and ultra-violet light (A 400—350) at 15° and —85° 
was also investigated, the corresponding temperature-coefficients 
being 1°16, 1°19, and 1°07 respectively. The varying behaviour 
with the plates and papers seems to indicate that the formation 
of a latent image on the plate is not due to a photochemical process 
consisting in the decomposition of silver chloride into its elements. 


z. Ey Fs 


A Photochemical Decomposition of some Acid Chlorides. 
8. C. J. Orivrer (Ree. trav. chim., 1916, 36, 117—125).—An exam- 
ination of the behaviour of certain acid chlorides when exposed in 
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solution in different solvents to the action of sunlight or the light 
from a mercury lamp. Of the acid chlorides examined, decom- 
position was only clearly established in the case of benzenesulphonyl 
chloride or its derivatives, and then only when in solution in ether 
or chloroform. In the case of »chlorobenzenesulphonyl chloride, 
the products of decomposition in open vessels were: chlorine, 
hydrogen chloride, »chlorobenzenesulphonic acid, and some alde- 
hyde arising from the decomposition of the combination of the 
ether with the chlorine. The decomposition is brought about by 
the combined action of the oxygen in the air and the light. The 
presence of water in the ether is without any influence on the 
photolysis. The decomposition is far greater in ethereal solution 
than in chloroform solution, and is much greater in concentrated 
than in dilute ethereal solution. The acid chlorides examined, 
arranged in descending order of ease of decomposition, are: 
p-chlorobenzenesulphonyl chloride, =m - nitrobenzenesulphonyl 
chloride, benzenesulphonyl chloride, and  ptoluenesulphonyl 
chloride, whilst acetyl chloride, chloroacetyl chloride, and benzoyl 
chloride showed no signs of decomposition. W. G. 


Radio-elements. 0. Hénicscumip (Ber., 1916, 49, 1835—1865). 
—A lecture delivered before the German Chemical Society on June 
3rd, 1916. The bearing of recent work on chemical theory is dis- 
cussed. J.C. W. 


Results of Crystal Analysis. III. L. Vecarp (Phil. Mag., 
1916, [vi], $2, 505—518. Compare this vol., ii, 405).—The crystal- 
line structure of xenotime (YPO,) and of anatase (TiO,) has been 
examined by means of the X-ray spectrometer. 

In its crystalline form and physical properties, xenotime is very 
similar to zircon (ZrSiO,). Both belong to the ditetragonal bipyra- 
midal class, and the axial ratios are very nearly the same. The 
valency differences suggest, however, a difference of structure, and 
the X-ray observations show, in fact, that the lattice of xenotime is 
not of the zircon type, the difference being due to a different 
spacing of the oxygen atoms. In xenotime these are arranged in 
groups of four round each atom of phosphorus, whilst in zircon 
the atoms of zirconium and silicon are similarly spaced with refer- 
ence to the oxygen atoms. This difference may be expressed by 
the constitutional formule YPO, and ZrO,,Si0,. At the same time 
the lattice systems are such that the crystallographic similarity is 
readily accounted for. 

The observations on anatase suggest that the lattice is of the 
diamond type drawn out in the direction of the tetragonal axis. 
In the case of rutile there appear to be two lattices of the diamond 
type put inside one another in such a way that the elementary cell 
is not altered. The difference may be expressed by the formule 
TiO, for anatase and (TiO,), for rutile. 

When the dimensions of the lattices of the zircon group of 
minerals are compared it is found that there is a small but regular 
increase as the atomic number of the central atom increases. The 
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distance between the central atom and the associated oxygen atoms 
also increases with the atomic number of the central atom, and this 
corresponds with a diminishing affinity for oxygen. H. M. D. 


A Critical Test of the Crystallographic Law of Valency 
Volumes. The Crystalline Structure of the Alkali Sulphates. 
A. Occ and F. Lioyp Hopwoop (Phil. Mag., 1916, [vi], 32, 
518—525).—The crystalline structure of the isomorphous sulphates 
of potassium, rubidium, ammonium, and cesium has been examined 
by means of the X-ray spectrometer. The observations show that 
the elementary cell or unit rhomb of each of these crystals contains 
four molecules. Although the complete structure has not been 
elucidated, it seems probable that the sulphur atoms are located at 
the corners and centres of the faces of the cell, an arrangement 
which would give a pseudo-hexagonal structure for the sulphur 
atoms in planes parallel to the (001) face. The space arrangement 
of the metallic atoms is also said to be hexagonal. 

By comparison of the volumes of the elementary cells it is found 
that those for ammonium and rubidium sulphate agree very closely. 
The replacement in the elementary cell of eight atoms of rubidium 
by eight atoms of nitrogen and thirty-two atoms of hydrogen is 
therefore unaccompanied by any appreciable change of volume. 
This is regarded as conclusive evidence against the general truth 
of the law of valency volumes and the theory that crystal structure 
is determined by the closest packing of the constituent atoms or 
their spheres of influence. H. M. D. 


Apparatus for the Measurement of Electric Resistance of 
Material in the Solid State at High Temperatures. P. Satpau 
(Iron Steel Inst, Carnegie Scholarship Mem., 1916, 7, 195—231).— 
The rods of metal to be examined are heated in an electric furnace 
in an atmosphere of coal gas, freed from oxygen by passing through 
an alkaline pyrogallol solution. The rods are supported by rods 
of chrome-nickel steel. A Kelvin double bridge method of 
measurement is used. 

In the iron—carbon system the electrical method has allowed the 
curves of allotropic change and of the solubility of cementite to 
be determined with accuracy. The line of transformation of y- 
into B-iron is of a new form, with a break at 900° and 0°02% C, 
but the transformation of y- into a-iron and the line of solubility 
of cementite in y-iron are straight. A new horizontal boundary 
line in the austenite region is also found at 980°, unaccompanied 
by any thermal change. The change of resistance of steel with 
carbon percentage is not represented by a straight line. The eutec- 
toid steel has a higher resistance throughout the range of the 
trausformation than steel on either side of the eutectoid point. 
Ferther experiments in nitrogen indicate that the Ar. point for 
pure iron lies above 910°. C. H. D. 


The Size and Mobility of the Carriers of Electricity in 
Liquids. II. G. von Hevesy (Jahrb. Radioaktiv. Elektronik, 1916, 
13, 271—296).-In a previous paper (éhid., 1914, 11, 419) it was 
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suggested that the nature of the ions in a solution is determined 
by the size of the ionic nucleus and the magnitude of the electric 
charge. If the ratio of the charge to the volume of the ion is 
greater than a certain normal value, which for aqueous solutions 
at 18° corresponds with a mobility of about 60, the nucleus 
tends to combine with the solvent until this normal value is 
reached. 

In connexion with this view, measurements have been made of 
the mobilities of isomeric ions carrying different charges, giving for 
the mobilities at 18° the following numbers: Fe*’, 48; Fe***, 45; 
FeC,N,/’, 75; FeC,N,!’", 72; MnO,', 50; MnO,”, 68. These results 
show that the mobility is not proportional to the charge in the ion, 
and the relations between the pairs of values are considered to 
support the above hypothesis. 

When the ionic size exceeds the normal value, as it does for most 
organic ions, there is no tendency for the ion to combine with the 
solvent. 

In the case of highly ionised molten salts the tendency to form 
complex ions by combination with the solvent is restricted by the 
relatively small proportion of non-ionised molecules present, and 
free ions are to be expected under these conditions. The fact that 
the Pb** ion has a much greater mobility in fused lead chloride 
than in water under comparable conditions is consistent with this 
view. That the contraction which accompanies the formation 
of aqueous solutions of multivalent electrolytes is greater than 
the volume charge for univalent electrolytes is also considered to 
support the author’s theory. H. M. D. 


The Influence of Boric Acid on the Conductivity of some 
Dibasic Acids. J. Borsexen and P. E. Verkapve (fec. trav. chim., 
1916, 36, 167—-179).—The authors have examined the influence of 
boric acid on the electrical conductivity of solutions of oxalic, 
malonic, succinic, glutaric, adipic, maleic, fumaric, and glutaconic 
acids. In the case of oxalic acid, which may be considered as an 
a-hydroxy- or a-ketonic acid, there is a marked increase in the 
conductivity. This acid thus resembles pyruvic acid in _ its 
behaviour (compare this vol., ii, 73, 209), and gives a combination 
with the boric acid. Malonic acid shows a slight diminution in 
conductivity, the diminution being practically zero, and it is very 
probable that this acid forms a complex combination with boric 
acid. All the other acids showed a diminution in conductivity 
amounting to 7—13% at a concentration M/24, and 9—22% at a 
concentration J//192, the diminution appearing to bear some 
relation to the dissociation constant of the acid. Finally, the 
authors point out that, with the exception of maleic acid, all those 
acids which show an increase in conductivity indicative of the 
formation of complexes with boric acid also exert a dissolving 
and reducing action on manganese dioxide, whilst the acids which 
show a diminution in conductivity have no action on manganese 
dioxide (compare Séhngen, Pec. trav. chim., 1915, 35, -< ‘ 
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Recognition of Complexes in Solution by the Electrical 
Conductivity Method. C. Sanponnini (Gazzetta, 1916, 46, ii, 
205—219. Compare A., 1915, ii, 406, 668).—The conductivities 
at 25° of mixtures in different proportions of various pairs of salts 
have been measured. 

As a type of mixtures of solutions of salts which do not combine 
and have nearly equal degrees of dissociation, sodium and potass- 
ium chlorides at equivalent concentrations were chosen. The con- 
ductivities agree very closely with those calculated according to 
the law of mixtures. Similar measurements with mixtures of 
sodium chloride and sulphate show marked differences between 
the calculated and observed conductivities, the maximum diver- 
gence, 2°2%, corresponding with the mixture containing equal 
numbers of equivalents of the two salts; in this case the latter are 
dissociated to very different extents. 

The following mixtures, which form complexes, were also 
examined: KCl—HgCl,, NaCl-HgCl,, and KCl-CdCl,; the conduc- 
tivity curves are smooth, but diverge appreciably from straight 
lines. It is evident that the absence of an elbow in such a curve 
cannot be regarded as a sign that no complex is formed, since 
in these three cases complexes exist in solution, but in a condition 
of partial dissociation into their components. Vojtaschevski’s view 
(A., 1913, ii, 1015) that Costiichescu and Apostoi’s results (A., 
1912, ii, 528) are due to experimental errors is confirmed. 
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Effect of Neutral Salts on the Dissociation Constant of 
Water. I. M. Korrnorr (Chem. Weekblad, 1916, 13, 1150 —1156). 
—Measurements of the dissociation constant of water at 18° have 
demonstrated that the mercury oxide electrode gives good results 
for the concentration of the hydroxyl ions, especially when P,, 
approximates to 7; but in presence of chlorides this electrode is 
not satisfactory. For alkaline liquids containing nitrate the hydro- 
gen electrode is unsuitable for the determination of P,,. The pres- 
ence of small quantities of salts, up to about normal concentration, 
has no appreciable influence on the dissociation constant of water. 
The action of salts on indicators is probably due to an increase in 
the dissociation constant of the indicators. A. J. W. 


Influence of the Potassium Ion and of the Calcium Ion on 
the Ferri-Ferro—Cyanide Potential. Euceye P. Scnocn and 
Witt A. Fewsine (7. Amer. Chem. Soc., 1916, 38, 1928—1947). 
—Series of electrical conductivity measurements have been made 
at 25° with solutions of potassium ferrocyanide, potassium ferri- 
cyanide, and with mixtures of these salts with one another and 
with potassium chloride; also with calcium ferrocyanide, calcium 
ferricyanide, and with mixtures of these salts with one another 
and with calcium chloride. The results were compared with values 
calculated on the assumption that the law of mixtures is true, 
whence it is shown that a fairly good agreement is obtained. The 
electro-potential of the whole of the above-mentioned mixtures 
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were measured at 25° against a normal calomel electrode. The 
concentration of the constituent ions and the non-ionised mole- 
cules in these mixtures was calculated on the assumption that inter- 
mediate ions are absent. The following empirical formule were 
deduced to represent the dependence of the potentials on the con- 
centration of the constituents of the solution over a range of 
concentration of potassium or calcium ion from 10 to 400 milli- 
equivalents per litre: 


Ey. =9°554 + 0°0591 log[/ Fe(CN),™]-(K’*)®75/[Fe(CN),1"] ; 
Bong, =0°0753 + 0°0591 log| K,Fe(CN,) |>(K*) 0-675 / [K,Fe(CN),] ; 

Ey. =0°0916 + 0°0591 log[Fe(CN,)™]-(Ca**)°825/[Fe(CN),!¥]; and 
E oye, =0°1415 + 0°0591 log-[Ca,(FeC,N,).]*(Ca**)%*75/[Ca,Fe(CN)g]. 


A new method is described for deriving the significant values of 
n and & for such salts as the ferrocyanides and ferricyanides, 
which have values that vary widely with changes in concentration. 
It is shown that the nm values of the two potassium salts change 
equally with Xi. The same is true for the calcium salts. It is 
found that the maximum values of n (that is, the limits they 
approach with decreasing Si) bear a simple numerical relationship 
to the indices of the potassium or calcium ions in the potential 
formule given above. It is shown also that certain of the observed 
relationships are necessary consequences of the assumption that 
the concentration activity relation of each component in the con- 


ductivity functions is the same as in the potential function. 
J. F. 8. 


Application of the Theory of Allotropy to Electromotive 
Equilibria. V. A. Smits and A. H. W. Aren (Proc. K. Akad. 
Wetensch. Amsterdam, 1916, 19, 133—148. Compare this vol., ii, 
410).—The views put forward in the previous paper have been 
extended to the consideration of electromotive equilibria in which 
the metal concerned yields multivalent ions, and to the more 
complex case in which the metal forms two kinds of ions differing 
in valency. The theory is discussed in reference to the potential 
difference at the surface of contact of a metal and a liquid, and 
also to the phenomena of polarisation and passivity. H. M. D. 


The Hydrogen and Chlorine Ion Activities of Solutions of 
Potossium Chloride in 0-1 Molecular Hydrochloric Acid. 
Hersert 8. Harnep (J. Amer. Chem. Soc., 1916, 38, 1986—1995). 
—A series of electromotive force determinations has been made 
at 25° of cells of the types H,|KCl(c) in Ch He. int whteke and 


Hg | HgCl,KCl(c) + KC1(0°1¥) | KCl(0°1V)HgCl| Hg, in which ¢ is 
the concentration of potassium chloride. This was varied from 
0:060N to 3°000N. From the values of the #.M.F. obtained, the 
E.M.F. of cells of the type H,|KCl(c) in HCl(0°1¥) | HC1(0°1V) Hy, 
can be calculated if the ion activities of 0°1N-potassium chloride 
and 0°1N-hydrochloric acid are known. The values obtained in 
the present paper, as well as those previously published (this vol., 
28* 
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ii, 8), indicate that if the ion activity of 0°1-potassium 
chloride is 0°0730, then the ion activity of 0°1N-hydrochloric acid 
is 0°0755. From these two values and the #.M.F. measurements 
of the above-mentioned cells, the hydrogen and chlorine ion activi- 
ties of solutions of potassium chloride (0—3°0N) in 0°1N-hydro- 
chloric acid have been calculated. An accuracy of about 1°0% is 
claimed for the results. J. F. 8. 


Electrolytic Reduction of Sulphuric Acid in Alcoholic 
Solution and Stability of Ethyl Alcohol towards Cathodic 
Hydrogen. U. Pominio (Rend. Accad. Sci. Fis. Mat. Napoli, 1915, 
[iii], 21, 19—27. Compare A., 1915, i, 937).—Dilute solutions of 
sulphuric acid in alcohol are reduced by electrolytic hydrogen 
liberated from a nickel or lead cathode, sulphur and hydrogen 
sulphide occurring among the products of the reduction. On the 
other hand, ethyl alcohol acidified with hydrochloric acid is not 
appreciably attacked by cathodic hydrogen under widely varied 
conditions. a. HP. 


Overvoltage Tables. I. Cathodic Overvoltages. Epaar 
Newsery (T., 1916, 109, 1051—1066).—The overvoltages shown 
by various electrode materials when used as cathodes in V-sulphuric 
acid and N-sodium hydroxide have been measured with the object 
of supplying data which may serve to indicate the conditions for 
obtaining suitable overvoltages and maintaining these constant 
where this is possible. The recorded data show the influence of 
current density and also of time on the overvoltage, the magnitude 
of which is of essential importance in the investigation of electro- 
lytic reductions. H. M. D. 


Overvoltage Tables. II. Anodic Overvoltages. Epaar 
Newsery (T., 1916, 109, 1066—1078).—The overvoltages of 
various anodes in N-sulphuric acid and N-sodium hydroxide have 
been measured by the method employed in the determination of 
cathodic overvoltages. The tabulated results show that anodic 
overvoltages are in general much higher than cathodic, none of 
the electrodes examined giving an overvoltage of less than 0°4 volt. 
For this reason, electrolytic oxidation tends to give highly oxidised 
products or to destroy the substance, with formation of carbon 
dioxide. For moderated oxidations, gas carbon at low current 
densities would seem to be the most suitable anode, although its 
overvoltage increases slowly with time. Iridium anodes are also 
suitable for acid electrolytes, the overvoltage being relatively low 
(0°5 volt in N-sulphuric acid) and constant. 

For general work, lead is the most suitable anode for dilute 
sulphuric acid or sulphate solutions, graphite for chloride solutions, 
and pure nickel or nickel steel containing a large proportion of 
nickel for alkali solutions or fusions. H. M. D 


Chemical Reactions under the Infiuence of the Electric 
Discharge in an Atmosphere of an Inert Gas. Franz Skaupy 
(Ber., 1916, 49, 2005—2006).—The author has recently found that 
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the passage of a direct current discharge through a mixture of 
gases effects a separation which is controlled by the magnitude of 
the ionisation potentials of the components. A chemical com- 
pound in the state of vapour is usually extensively dissociated 
under the influence of the discharge, and it might therefore be 
possible to separate the dissociation products, in the light of the 
above. This can be realised if the discharge is carried by an 
inert gas (helium gives the greatest potential fall; argon can be 
used for low potential evork and at high pressures), and especially 
if by some condensation or absorption device the electrodes are 
protected from the dissociation products. Thus, if aluminium 
chloride vapour is led into the middle of such a discharge tube, 
aluminium wanders towards the cathode and may be condensed 
in a widened part of the tube. 

The use of an inert gas to carry the current may also be of 
service in connexion with other applications of the discharge, 
either direct or alternating. Thus hydrocarbons may be poly- 
merised without the charring that usually occurs when ordinary, 
heated electrodes are used. The polymerides condense in the cold 
parts of the tube as transparent, yellowish-brown oils. Mixtures 
of gaseous carbon compounds and nitrogen yield organic nitrogen 


compounds. s. ©. W. 


Relation between Paramagnetism of Compounds and the 
Form of Combination. A. Quarraro.i (Gazzetta, 1916, 46, ii, 
219—234. Compare this vol., ii, 290)—The author has applied 
Pascal’s method (A., 1910, ii, 483) to the measurement of the 
magnetic susceptibility of ferric and ferrous, cobaltous and cobaltic, 
nickelous and nickelic, and manganous hydroxides, and of ferrites 
obtained, for example, by precipitation of ferric chloride solution 
with ammonia solution in presence of magnesia mixture; similar 
measurements of chromic sulphate and potassium and sodium 
chromites were made by Quincke’s method. 

The exception to the general rule shown by ferrous and ferric 
salts is upheld by the hydroxides, ferrous having a less suscepti- 
bility than ferric hydroxide; the other pairs of hydroxides ex- 
amined conform to the rule. The occurrence of the magnetic 
metal in an acid residue or anion does not annul or even appreci- 
ably reduce the susceptibility, which is, indeed, increased in some 
cases. The low magnetic properties of chromates, permanganates, 
manganates, etc., are occasioned by the high valencies of the mag- 
netic metal in these compounds. 

The significance of these results is discussed, especially in rela- 
tion to the mode of interpretation of the doubled formule of 
certain salts. In such compounds, one of the two atoms of the 
metal is more loosely bound thaw the other, this phenomenon 
being particularly evident with mercurous chloride and oxide and 
cuprous chloride. Further, it has been shown by Feytis that the 
more labile the combination of two substances the more nearly will 
the molecular susceptibility of the compound approach to the sum 
of the susceptibilities of the components. From this it is evident 
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why ferric chloride is more, and cuprous chloride less susceptible 
than would be indicated by the general rule, iron being far more 
magnetic than its compounds, whereas copper is diamagnetic and its 
normal (cupric) salts magnetic. These views are supported by the 
results of an investigation of the magnetic properties of the so-called 
ferroso-ferric saline hydroxides. Unlike other saline hydroxides, 
these compounds have not magnetic constants intermediate to those 
of the two hydroxides, as would be the case with molecular com- 
pounds or mixtures of the two; the constants are, indeed, extremely 
high and almost of the same order of magnitude as that of metallic 
iron. Such compounds constitute, therefore, special types, part of 
the iron atoms present maintaining their individuality almost un- 
altered ; in the author’s opinion, the iron exists in the same con- 
dition as the oxygen in peroxides, and the analogous name of 
permetallic hydroxides is suggested. x. a 


Combined Expansibility Product. L. Gay (J. Chim. Phys., 
1916, 14, 291—327)—A mathematical paper in which the com- 
bined expansibility product [le self-produit d’expansibilité] is 
considered. This quantity is defined for the case of a mixture of 
two liquids as W=2*,.7%, in which #, and z, are the expansion 
pressures respectively of A and B, and a and B are the numbers 
of gram-molecules of A and B present in the mixture. Among 
other relationships, those of the thermodynamic potential are con- 
sidered. The application of this function with the phase rule and 
the law of mass action is also considered mathematically. 


J. F. 8. 


Deductions from the EHétvis-Ramsay Law. Maurice 
Prvuv’Homme (J. Chim. Phys., 1916, 14, 285—290).—A mathe- 
matical paper in which the author, starting from the Eétvés— 
Ramsay rule, yV*/=a(ce—t), deduces the two equations 

yV2/8=a(t.—t)(1—1/m—nt) 

and y=a!(t.—t)(1—1/m'—n’t), in which m, m’,n, and ‘n’ are 
constants. Further, since V=M/d, in which M is the molecular 
weight and d the density, he is able to calculate the density of 
liquids over a considerable range of temperature from the surface 
tension. It is found that the maximum density of a liquid is 
given by the formula d,°2/3=a!/a.M?/3. For the substances 
benzene, chlorobenzene, carbon tetrachloride, ether, methyl formate, 
and ethyl acetate the maximum density is shown to be identical 
with the density at the point of solidification. J. F. 8. 


Relation of Molesular Cohesion to Surface Tension and 
Gravitation ; with a Method of Determining “a” of van der 
Waals’ Equation without Assumptions ; and the Explanation 
of the Meaning of the Constants in the Surface Tension Law 
of Eétvos, and the Latent Heat Formule of Dieterici and Mills. 
A. P. Marruews (J. Physical Chem., 1916, 20, 554—596. Com- 
pare A., 1913, ii, 929).—A theoretical paper in which the author 
revises and extends a number of his considerations in connexion 
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with molecular cohesion. The main points considered in the paper 
are: (1) A method of evaluating the constant “a” of van der 
Waals’s equation from the internal latent heat of vaporisation. 
(2) The proof that the values of “a” thus obtained are equal to 
the two-thirds power of the product of the molecular weight and 
the number of valencies in the molecule. (3) The cohesive attrac- 
tion of two molecules at unit distance is shown to be equal to the 
two-thirds power of their gravitational attraction at this distance 
multiplied by the two-thirds power of the ratio of the number of 
valencies to the molecular weight, or if M?K, which is “a” for a 
single pair of molecules, is the cohesional attraction at unit 
distance, and m*k the gravitational attraction of the same mole- 
cules at the same distance, then the relation M?K =(m?k x number 
of valencies/molecular weight)*/*; (4) a discussion of the meaning 
of the above relationship between cohesional and gravitational at- 
traction. (5) Thetheoretical derivation of the relationship between 
cohesion and surface tension, and the derivation of the Eétvés sur- 
face tension law, SV,2/2=C(T.—T). In this connexion, the real 
significance of the constant C’ is pointed out, and the reason for its 
variation with different substances. (6) An expression to show 
the number of layers in the surface film is deduced. This has the 
form n=T,/(T.—T)?/%. (7) The relationship [7./(7,—T)}/3= 
d,/(d,—d,) is partly derived. (8) A meaning is attributed to the 
constant C’ in Dieterici’s expression of the relationship between 
the internal latent heat of vaporisation, Z—#, and the work done 
in expanding from the density of the liquid to that of the vapour, 
that iss L—H=C'RT log.d,/d,; and (9) a meaning is attributed 
to the constant p’, in Mills’s expression of the relationship of 
the internal latent heat to the difference between the cube roots 
of the density of liquid and vapour, that is, Z—#=p!(d,'/8—d,1/8). 
J. F. 8. 


Surface Tension Effects in the Intercrystalline Cement in 
Metals and the Elastic Limit. F.C. Tuompson (J. Iron Steel Inst., 
1916, 98, 155—-210).—The mechanical properties of metals may be 
explained in large part by the surface tension effects occurring in 
the thin, intercrystalline layer. The thickness of the film d may 
be estimated in some cases by means of the relation 7=27'/d, 
where £ is the elastic limit and 7 the surface tension of the 
amorphous material. The value of 7 may be calculated approxim- 
ately if the surface tension in the liquid state and the densities in 
both the liquid and solid states at known temperatures are known. 
The diminution of tensile strength of a pure metal may be 
accounted for qualitatively on the same assumption. 

The theoretical explanation may be extended to carbon and 
alloy steels, and accounts for the variation of the elastic limit 
with composition and with fineness of grain. The hardness of a 
metal is chiefly dependent on the composition of the crystalline 
portion, whilst the elastic limit depends rather on the nature and 
distribution of the intercrystalline cement. C. H. D. 
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The Viscosity and Hydration of Colloidal Solutions. Emin 
Hatscuex (Biochem. J., 1916, 10, 326—330).—Arrhenius has 
recently applied his formula, logyn=0@C, where 1»=viscosity, 
C=molecular concentration, and @ is a constant, to the investiga- 
tions of Chick (A., 1914, ii, 625) on the viscosity of pure solutions 
of proteins. For this purpose, Arrhenius considers that C can be 
expressed by the equation C=100p/100—(n+1)p, where 
p=number of grams of solute in 100 grams of solution and 
m=number of grams of solvent associated with each single gram of 
solute. From these equations, log 7=@.100p/100—(n+1)p. This 
equation has been found to fit Chick’s results with the proteins. 
The author shows, however, that this formula of Arrhenius 
does not apply to sols in organic solvents, for in some 
cases the association factor (n) is found to be negative. He draws 
the conclusion that Arrhenius’s equation is a purely analytical 
interpolation formula in which the factors cannot have the 
analytical meaning assigned to them. 8. B. 8. 


*™ Abnormal Adsorption by Filter Paper. Runy Rivers Murray 
(J. Physical Chem., 1916, 20, 621—624).—A number of experi- 
ments on the adsorption of hydrochloric acid by filter paper made 
by Evans (A., 1906, ii, 429) have been repeated. It is shown that 
the adsorption of hydrochloric acid by filter paper increases with 
increasing concentration within the range examined (0°216N— 
0°986). When filter paper is kept in contact with hydrochloric 
acid solutions for seven to ten days, a change occurs in the paper 
which decreases the adsorption to less than one-half its original 
value. It is shown that the abnormal results obtained by Evans 


(loc. cit.) with hydrochloric acid are due to analytical errors. 
J. F. 8. 


Diffusion in Solutions. J. D. R. Scnerrer and F. E. C. 
Scnerrer (Proc. K. Akad. Wetensch, Amsterdam, 1916, 19, 
148—162).—According to Einstein (Ann. Physik, 1906, [iv], 19, 
289, 371), the relation between the rate of diffusion of a substance 
and the size of the particles is given by the equation 
D=RT/N6xan, in which D is the diffusion constant, V the 
Avogadro number, a the radius of the particles of the diffusing 
substance, and » is the viscosity of the medium. 

By a method in which observations are made on small quanti- 
ties of solution contained in short tubes of capillary diameter, 
necessitating the use of a micro-balance for the determination of 
the extent to which the dissolved substance has diffused into the 
surrounding solvent after a measured time interval, the author has 
investigated the variation of the diffusion constant with the 
temperature by experiments on solutions of mannitol. The data 
obtained for temperatures ranging from 0° to 70°2° show that the 
observed rate of diffusion is in satisfactory agreement with 
Einstein’s formula. The average value of the radius of the mannitol 
molecule, calculated from this formula, is3°9x10-Scem. H.M.D, 
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Studies in Dialysis. I. Dialysis of a Colloidal Solution of 
Hydrated Chromic Oxide in Chromic Chloride. Marks NEIDLE 
and Jacop Baras (J. Amer. Chem. Soc., 1916, 38, 1961—1970). 
—A number of experiments are described on the diffusion of solu- 
tion of hydrated chromic oxide in chromic chloride solution. The 
experiments were carried out in three ways: (1) continuous 
dialysis, in which the diffusate was kept at constant level, but not 
changed during the process; (2) intermittent dialysis, in which 
the diffusate was continuously changed at the rate of 800 c.c. per 
hour. It is shown that in intermittent or continuous dialysis in 
a parchment membrane, colloidal particles diffuse through the 
membrane. In intermittent dialysis, the ratio 4Cr:Cl in the 
diffusate after a short time is always greater than unity. In 
general, it is greater the longer the interval of dialysis for the 
same diffusate. In continuous dialysis, the ratio of 4Cr:Cl in the 
diffusate increases from unity to a maximum of 1°57, then gradu- 
ally diminishes and approaches zero. In intermittent dialysis, 
about 6% of the original colloid, still associated with considerable 
electrolyte, remains in the membrane at the end of fifty-six days 
and the colloid still diffuses, so that by continuing the process the 
whole of the colloid could be removed from the membrane. In 
the continuous dialysis, 75% of the original colloid remains in the 
membrane. Continuing the process for thirty-five days increases 
the purity of the colloid without loss of chromium. If the intervals 
in intermittent dialysis are made smaller, more satisfactory results 
are to be expected. In fact, by conducting the entire process in 
very short intervals, the efficiency may even exceed that of con- 
tinuous dialysis. The latter procedure is, however, impractical. 
The variations in the ratio of 4}Cr:Cl in the diffusates are accounted 
for on the assumption of a gradual growth of the particles. In 
the intermittent process, the particles do not grow sufficiently to 
be retained by the membrane, whereas in the continuous process 
they do. The growth of the particles is explained partly by 
Bredig’s theory of colloidal precipitation and partly by the assump- 
tion that the nuclei of the particles grow as the adsorbed chromic 
chloride is hydrolysed by the adsorbed water. J. F. 8. 


Osmotic Pressure of Sucrose Solutions at 30°. J. C. W. 
Frazer and R. T. Myrick (J. Amer. Chem. Soc., 1916, 38, 
1907—1922).—The osmotic pressure of solutions of sucrose has 
been measured at 30° for concentrations up to that of a saturated 
solution. The apparatus employed is a modified form of that 
previously used by Morse and Frazer. The apparatus consists of 
a porous clay cell which carries the semi-permeable membrane on 
the outside. This cell is supported by its neck inside a bronze 
cylinder, to which the manometer is attached. The solvent is 
placed inside the porous cell and the solution in the bronze cylinder 
outside the porous cell. In this way a stronger membrane is pro- 
duced and a greater area of active surface. The manometer used 
consists of a coil of Therlo wire which is immersed in oil. This 
metal changes its resistance in a perfectly regular manner with 


: 
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pressure, so that by measuring the change of resistance of the coil 
the osmotic pressure of the solution with which it is in contact is 
at once known. This apparatus is much more rapid in its action 
than the older one, measurements being generally completed in 
ten to twenty-four hours. The water was tested at the end of each 
experiment for sugar which might possibly have passed through 
the membrane. It is shown that for solutions up to 5// no sugar 
passed through, and even for the strongest solutions examined the 
amount which passed through would only produce an error of 
0'l atm. in the osmotic pressure .measurements. Pressures were 
obtained up to 270 atms. The results of the experiments are com- 
pared critically with those of other experimenters. In a theo- 
retical discussion of the results, the Morse and Frazer modification 
of the van’t Hoff equation is compared with van Laar’s thermo- 
dynamic equation, using the mol. fraction basis. The authors 
recognise the necessity of using this basis in calculating the osmotic 
pressure of concentrated solutions. The experimental values 
obtained are compared with the theoretical values calculated by 
means of van Laar’s equation, assuming various degrees of hydra- 
tion of the dissolved sugar. It is pointed out that, although the 
theoretical calculations are based on assumptions and neglect 
certain factors, the evidence indicates that the hydrates of sucrose 
formed in aqueous solution are not of constant composition, as has 
been assumed, but are of variable composition. The degree of 
hydration decreases with increase in the concentration of the sugar. 


J. F. 8. 


The Crystalline Liquids obtained by Evaporation of a 
Solution. Pavut Gausert (Compt. rend., 1916, 163, 392—394).— 
A description of the liquid crystals obtained by deposition from 
solutions of the following substances: anisylidene-p-aminoazo- 
toluene, ethyl anisylideneaminocinnamate, p-azoxyanisole, chole- 
steryl esters, and active amyl cyanobenzylideneaminocinnamate. 
This method of production of liquid crystals permits of the measure- 
ment of their indices at the ordinary temperature. W. G. 


Theory of Colloids. Joun Arrnur Witson (J. Amer. Chem. Soc., 
1916, 38, 1982—1985).—-F urther reasoning in favour of the author’s 
theory of colloid formation (T., 1915, 109, 307) (compare Beans 
and Eastlack, this vol., ii, 89). The main point in the theory is 
that the colloidal state in sols owes its stability to the formation 
of a complex between the particles of the disperse phase and certain 
substances present or formed in the dispersion medium during the 
preparation of the colloid. The main point in the present paper 
is an application of Donnan’s work on membrane equilibria (A., 
1911, ii, 848; T., 1911, 101, 1554) to the distribution of ions in 
the layer of solution surrounding the colloidal particle, and the 
relation of this to the distribution in the bulk of the dispersion 
medium. It is deduced from this that z= /4e2+ 2, in which z is 
the concentration of ions bound to the colloid by electrochemical 
attraction, x the concentration of negative or positive ions in the 
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bulk of the solution, y the concentration of ions of the same charge 
as the colloid in the layer of solution surrounding the colloidal 
particle, and e the excess of concentration of diffusible ions of the 
surface layer over that in the bulk of the solution. The similarity 
of this expression with the usually accepted adsorption formula, 
z=kzx'/?, is noted, and as the value of p=2, this becomes z=k yz. 
These two equations would, within limits, give similar adsorption 
curves. J. F. §. 


Halogen Oxygen Compounds. XII. Kinetics of the Forma- 
tion of Iodate from Iodine in Presence of the Tri-iodide Ion. 
Anton SxrapaL and Joser Gruser (Monatsh. 1916, 37, 
535—548. Compare A., 1912, ii, 33; this vol., ii, 477).—The possi- 
bility of calculating the equilibrium constant &,=[I,][I’]/[Is'] 
from kinetic data relative to the formation of iodate has been 
referred to in a previous paper, and the method by which this result 
may be attained is now described. The two velocity equations 
concerned are respectively d[{1O,'|/d@=XK,{I,'}. [OH’}*/[1’]° and 
d{10,/]/dé=K,'[I,} (OH }/[V'p , the ee in which are 
related to ky by the equation K,/K,/ = 

The data required to test this aa were obtained from ex- 
periments on the rate of formation of iodate, in which the con- 
ditions were adjusted so that the iodide and iodine concentrations, 
as determined by analysis, and the [OH’] concentration remained 
constant. Constancy of [OH’] was attained by the use of regulator 
mixtures consisting of Na,HPO,+NaH,PO,. The results are in 
agreement with the above theoretical deduction. 

It is further shown that the heat of formation of tri-iodide from 
iodine and the iodide may be derived from the temperature- 
coefficients of the rates of formation of iodate, and the result is 
in approximate agreement with that given by calorimetric measure- 
ments. H. M. D. 


Isothermal Equilibrium of the System Crystallised Calcium 
Carbonate and Aqueous Ammonium Chloride. T. Warynsk1 and 
S. Kovropatwinska (J. Chim. phys., 1916, 14, 328—335).—The 
solubility of calcite and aragonite in solutions of ammonium chloride 
of various concentrations from 0°02 to WV has been determined at 
60°. In all cases, aragonite is more soluble than calcite, the ratio of 
the solubilities being about 1°17. Comparative experiments with 
sodium chloride and potassium chloride show that the solubility in 
ammonium chloride is about twenty times that in solutions of the 
above-mentioned salts. The increased solubility in ammonium 
chloride is held to be due to the formation of free, undissociated 
carbonic acid formed from the hydrogen ions produced in the 
hydrolysis of the ammonium chloride. The equilibrium set up 
when crystallised calcium carbonate is placed in an aqueous solu- 
tion of ammonium chloride is in accordance with the equation 
Coa" x Cy,co,/Cwwujcyn = 7Ke/Ke = constant, in which m is the solu- 
bility product of calcium carbonate, K; is the hydrolysis constant 
of ammonium chloride, X, is the dissociation constant of carbonic 
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acid, and K,yuy,cyis the concentration of the dissociated ammonium 
chloride. J. F. 8. 


The System Iron—Carbon—Oxygen. W. Reinpers (Proc. K. 
Akad. Wetensch. Amsterdam, 1916, 19, 175—188).—A discussion 
of the conditions determining the equilibria in which mixtures of 
carbon monoxide and carbon dioxide form the gas phase, and iron, 
carbon, the oxides of iron, and iron carbide represent the solid 
phases. The data obtained by previous observers afford the 
material on which the analysis of the system is based. H. M. D. 


Reaction Velocity-Temperature Studies. I. The Magnitude 
of the Temperature Coefficient of Reaction Velocity. Anton 
SxraBaL (Monatsh., 1916, 37, 495—534).—Experimental observa- 
tions relating to the influence of temperature on the velocity of 
chemical change have led to the formulation of certain empirical 
rules, according to which the ratio of the velocities for a given 
difference of temperature is approximately the same for all 
reactions. For an interval of 10°, the quotient Q,,=k,+ »/k, has 
a value which in most cases lies between 2 and 3, although recent 
work indicates that the limiting values of Q, are more widely 
separated. 

The reaction velocity-temperature rule takes no account of the 
variation of Q,, with the temperature, although there is abundant 
evidence to show that this quantity diminishes with rise of tempera- 
ture. In other words, Q,. is a function of the temperature, and 
the formulation of the connexion between the temperature 
coefficient and the temperature obviously involves the more funda- 
mental question of the dependence of the reaction velocity on the 
temperature. 

This question is discussed in some detail, and by a special line 
of argument which avoids the usual conception of dynamic equil- 
ibria it is shown that the connexion between the velocity coefficient 
k and the temperature 7 may be expressed by the equation 
log, k= —A/T+Blog,T+CT+¢4(T)+J7, in which A, B, C, and J 
are constants. The various approximation formule which have 
been put forward from time to time to express the results of 
experiment are shown to be deducible as special cases from this 
general equation. The formula log, k= —5249/7'+ 15°865 log, T— 
40°16 suggested by Bodenstein to express the results of his observa- 
tions on the rate of decomposition of hydrogen iodide is specially 
considered, and by extrapolation it is shown that this at high 
temperatures leads to values of Q,, which approximate to unity, 
and at low temperatures to very high values of Q,,., which, more- 
over, increase very rapidly as the temperature falls. If extra- 
polation of such an equation is permissible, the conclusion to be 
drawn from the results is that the temperature coefficient 
diminishes, and approximates to unity when the velocity becomes 
very great and increases rapidly when the velocity becomes very 
small. Reactions of measurable velocity fall for the most part 
within limits which correspond with a normal value of the tempera- 
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ture coefficient. There are, however, certain reactions which are 
anomalous in this respect. An example is afforded by the spon- 
taneous decomposition of enzymes, the temperature coefficient of 
which is abnormally large. 

The relation between the reaction velocity and other variables 
which affect the velocity is said to be of the same kind as that 
between the reaction velocity and the temperature. Such variables 
are the nature and constitution of the reacting substances, the 
nature of the reactive medium, catalytic agencies, and the action 
of light. In other words, the changes in the reaction velocity 
which are produced by alterations in any of these variables may 
be expressed by a general parameter rule, according to which the 
change in the reaction velocity resulting from a change in any 
one of the independent parameters diminishes as the order of 
magnitude of the reaction velocity increases. Experimental results 
which afford support for the validity of the rule are examined. 

H. M. D. 


Influence of Strong Salt Solutions on the Spontaneous 
Oxidation of Pyrogallol, Ferrous Sulphate, and Lezvulose. 
C. G. MacArruur (J. Physical Chem., 1916, 20, 545—553).—The 
influence of solutions of sodium chloride, magnesium chloride, 
potassium nitrate, sodium bromide, potassium chloride, and sodium 
sulphate on the rate of oxidation of pyrogallol, ferrous sulphate 
and levulose by air at 20° has been ascertained. The solutions of 
salts used were of concentrations varying from WV to 8N, and these 
were made up in V/10-sodium hydroxide. The experiments were 
carried out by placing 50 c.c. of the given salt solution and a 
weighed amount of the oxidisable substance in a 400 c.c. flask 
fitted with a thermometer and a manometer. The progress of the 
reaction was ascertained by the change in the pressure. It is 
shown that all the salts examined decrease the rate of oxidation, 
and this is due to the decreased solubility of the oxygen in the 
solution. Sodium chloride, potassium chloride, and potassium 
nitrate have about the same effect on the rate of oxidation ; sodium 
bromide decreases the solubility of oxygen more than the above- 
mentioned salts, and in consequence decreases the rate of oxidation 
more. Sodium sulphate and magnesium chloride are more marked 
in their action than sodium bromide. In all experiments with 
increase in the salt concentration there is a decrease in the rate 
of oxidation. The curves representing the rate of oxidation run 
parallel with those representing the solubility of oxygen in all 
cases except those of levulose in dilute salt solutions. J. F. 8. 


The Velocity of Hydration of the Anhydrides of some 
Fatty Acids. III. P. E. Verxapne (Rec. trav. chim., 1916, 36, 
194—213. Compare A., 1914, ii, 256; this vol., ii, 234, 374).— 
The velocities of hydration of the anhydrides of B-methylbutyric, 
a-methylbutyric, and a-ethylbutyric acids have been measured at 
25° by the conductivity method and the coefficients (0°4343k) 
calculated, assuming the actions to be unimolecular. In every 
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case it was found that the coefficient steadily diminished with the 
time, thus showing that the action is not unimolecular, but a 
much more complicated process. W. G. 


The Rates of Solution of Metals in Ferric Salts and in 
Chromic Acid. R.G. van Name and D. U. Hitt (Amer. J. Sci., 
1916, [iv], 42, 301—332).—In previous papers (A., 1910, ii, 280; 
1911, 1i, 973) it has been shown that eight different metals dis- 
solve in solutions of iodine in potassium iodide at the same 
(equivalent) rate. The observations indicate that the rate of dis- 
solution is determined essentially by the rate at which iodine 
diffuses to the surface of the metal. Similar experiments have 
now been made with solutions of (a) ferric sulphate and sulphuric 
acid; () ferric chloride and hydrochloric acid; (c¢) chromic acid 
and sulphuric acid. In each series of experiments the influence 
of varying concentration of the acid was examined. 

The results obtained show, as before, that the rate of dissolu- 
tion in the more strongly acid solutions has the same value for 
different metals when the conditions are the same. The deter- 
mining factor is the rate of diffusion of the oxidising agent to the 
surface of the metal. With increasing concentration of sulphuric 
acid, the rate of dissolution of the metals decreases, and in terms 
of the diffusion theory this may be readily explained by the in- 
creased viscosity of the solution. In the more dilute acid solutions, 
the observed rates depend to some extent on the nature of the 
metal, the sequence of the metals corresponding approximately 
with that of the metals in the electromotive series, and the rate 
of dissolution increasing with the electropositive character of the 
metal. For both dilute and stronger acid solutions, the rate is 
proportional to the concentration of the oxidising agent. 

The observations lead to the conclusion that the rate of dissolu- 
tion in the more strongly acid solution is determined almost entirely 
by the velocity of diffusion of the oxidising agent; in the less 
strongly acid solutions, on the other hand, where the rates of dis- 
solution vary somewhat according to the nature of the metal, it 
seems that the velocity of the chemical process at the surface of 
the metal has a measurable influence on the observed rate of 
dissolution. 

Whether the measured rate of dissolution is determined solely 
by the diffusion process or not, it can be shown that the equation 
for a unimolecular reaction is applicable. In other words, the 
course of the dissolution process is independent of the relative rate 
of the diffusion process and the chemical reaction at the surface of 
solid and solution. 

The behaviour of silver is anomalous, for although in ferric 
sulphate solutions increasing acidity tends to bring it into line 
with the other metals, as might be expected, according to the above 
views the effect of increasing acidity in chromic acid solutions is 
to increase the difference between the rate of dissolution of silver 
and of the metals which behave normally. Whether silver is an 
exception to the general behaviour, or whether the observed results 
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are to be ascribed to some unknown disturbing factor, cannot be 
determined from the evidence at present available. H. M. D. 


Catalytic Hydrogenation of Organic Compounds with Base 
Metals at the Ordinary Temperature. II. Influence of Contact 
Poisons on the Hydrogenation. C. Keiser (Ber., 1916, 49, 
1868—1879. Compare this vol., ii, 309).—The influence of potass- 
ium cyanide, hydrogen cyanide, hydrogen sulphide, and carbon 
disulphide on hydrogenations in the presence of the three catalysts : 
I, nickel prepared by heating basic nickel carbonate at 450° in a 
current of hydrogen; II, the same prepared at 310°; and III, 
nickel on an inorganic support, prepared by heating the carbonate, 
spread over the support, at 450° in hydrogen, has been quantita- 
tively studied, the reduction of an alkaline solution of sodium 
cinnamate again serving for the test reaction. 

The catalyst I is easily ‘‘ poisoned”; II requires larger quanti- 
ties of the anti-catalysts to stop its action; whilst IIT is resistant 
to the “poisons.” Potassium cyanide is the most active poison, the 
amounts required to prevent the exertion of the influence of 
0°5 gram of the catalyst being: I, 0°0003 gram; II, 0°001 gram; 
III, 0°02 gram respectively. Hydrogen cyanide is not so active, 
owing to its rapid alteration by the hydrogen under the influence 
of the nickel; (in this case, solutions quite free from alkali were 
used, which precluded tests with catalyst III). The poisoned 
catalyst is still inactive after washing it free from these cyanides. 
It can be gradually regenerated if it is shaken with hydrogen 
during the washings or by washing it with ammonia solution, which 
does not remove detectable amounts of nickel, showing that 
nickelous cyanide is not formed. It is most readily regenerated, 
however, by boiling with sodium hydroxide, whereby ammonia is 
evolved. 

Hydrogen sulphide acts as a poison by forming chiefly nickel 
sulphide, the “fatal doses” for 0°5 gram of the catalysts being 
0°005, 0°02, and O°1 gram respectively. Carbon disulphide also 
gives nickel sulphide, and the limiting quantities in the three 
cases are: 0°003, 0°01, and more than 0°06 gram. J.C. W. 


Catalytic Decomposition of Hydrogen Peroxide in Certain 
Non-aqueous Solutions. James H. Watton and DeWirr O. 
Jones (J. Amer. Chem. Soc., 1916, 38, 1956—1961).—The action of 
a number of salts of cobalt, copper, lead, manganese, nickel, silver, 
iron, mereury, ammonium, cadmium, lithium, calcium, potassium, 
sodium, and strontium on solutions of hydrogen peroxide in amyl 
acetate, amyl alcohol, isobutyl alcohol, and quinoline has been 
studied. It is shown that most of these substances act in just the 
same way toward the hydrogen peroxide as they do in water solu- 
tion. The velocity of decomposition of hydrogen peroxide in 
quinoline solution by manganese acetate was studied. In this 
connexion it is shown that if not more than 2% of water is present 
the reaction is bimolecular, but if the quinoline is saturated with 
water, the reaction is unimolecular. Hydrogen peroxide is decom- 
posed quantitatively by manganese acetate in quinoline solution. 
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If the catalyst is present in so small a quantity that the reaction is 
slow, a side reaction, namely, the oxidation of the quinoline by the 
hydrogen peroxide, is appreciably catalysed by the manganese 
acetate. In solutions containing the catalyst in high concentra- 
tions the velocity of the reaction is approximately doubled by 
doubling the concentration of the catalyst. It is shown that there 
is no simple relationship between the electrical conductivity of 
solutions of manganese acetate in quinoline saturated with water 
and the velocity with which the peroxide is decomposed in such 
solutions. J. F. 8. 


Atomic Structure. L. Zenunper (Ber. Deut. physikal. Ges., 
1916, 18, 324—-332).—A theoretical paper in which the structure 
of atoms is considered from the hypothesis that they are built up 
of a perfectly elastic nucleus which is pressed together by an 
enormous xther pressure. The author imagines the atoms built 
up of hydrogen atoms; in the first place four hydrogen atoms, 
assumed to be spherical, are arranged to form a tetrahedron, which 
on account of its great stability represents the formation of the 
helium atom. The carbon atom is then regarded as built up from 
three such helium atoms. From the form of the carbon atom so 
constructed the author evolves structures for the paraffins and 
olefines. A formula is evolved for the benzene ring and the 
naphthalene double ring, which portray the stability of these sub- 
stances. In the case of benzene it is interesting to note that 
according to this method of representation it should exist in two 
optically active forms. Formule are also devised for the sugars, 
sucrose, and dextrose on the same plan. From three helium nuclei 
and two hvdrogen atoms an atom is constructed which from its 
form should be somewhat inactive and should be both ter- and 
quinque-valent. This the author regards as the structure of 
nitrogen. In somewhat the same way the atom built up from four 
helium nuclei (oxygen) is shown to be chemically very active, 
whereas water produced from it is less chemically active. Two 
forms of hydrogen peroxide are constructed from the water model, 
the one perfectly symmetrical and the other unsymmetrical. 


J. F. S. 


The Fundamental Values of the Quantities 4 and ,/a for 
Different Elements in Connexion with the Periodic System. 
II. Mercury and Antimony. General Methods. J. J. van 
Laar (Proc, K. Akad. Wetensch. Amsterdam, 1916, 19, 2—24).— 
In a previous paper (this vol., ii, 386) it has been shown that the 
values of 6 and ,/a for substances in the critical condition are addi- 
tive in nature and can be calculated from constants characteristic 
of the elements which are present in the compounds. The present 
paper is mainly concerned with a discussion of methods for obtain- 
ing a and } without a knowledge of the critical data, p, and7’,. 

By reference to mercury and antimony it is shown that the value 
of & for metallic elements may be derived from the density of the 
solid halogen compounds. If the equation corresponding with the 
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law of rectilinear diameters is written in the form }(d,+d,)= 
1++y(l—m), and if at the reduced temperature, m, the density, ds, 
of the saturated vapour is negligible in comparison with the 
density d, of the co-existing liquid, then it may be shown that 
b=v,x2y[l—ym/1+y], in which v, is the molecular volume of 
the liquid at the reduced temperature expressed in terms of the 
normal gas volume. Since the density of the liquid differs but 
little from that of the substance in the solid state, the value of v, 
is given approximately by the density of the solid. Having obtained 
in this manner the values of } for the halogen compounds, the 
value of } for the metallic element may be derived on the basis of 
the additivity of 5. 

Assuming that the critical temperatures or pressures of the 
halogen compounds are known, the values of a may be calculated 
from the equation 7,=78'03a/6 or p.=a/28b?, and the additivity of 
/a made use of in the deduction of a for the metallic element with 
which the halogens are combined. 

When the critical pressure p, is not known, it may be got from 
vapour pressure data by making use of the relation (log p,.— 
log ~,)/ (log p.—log m)=T,(7.—1)/T,(L-—T), in which p, and p, 
are the vapour pressures of the liquid substance at temperatures 
7’, and 7’, respectively. 

When 7, is unknown, it may be obtained from the empirical 
relation 7',/7',=1°60, in which 7, is the boiling point of the liquid 
at atmospheric pressure. 

Attention is drawn to the circumstance that the tabulated values 
of 6 and a for the various elements cannot be applied to the 
elements themselves unless the molecular condition of the elements 
in the critical state is taken into account. A knowledge of this is 
necessary before the values of p, and 7, for the elements can be 
calculated from the atomic values of /a and b. 

The fact that the critical temperatures of certain elements are 
very much higher than those calculated from the equation 
T’.=78'03a/b is considered to show that these elements in the 
critical condition consist of molecules which contain several and in 
some cases a great many atoms. Mercury in the critical state thus 
appears to consist of diatomic molecules, whilst the molecules of 
antimony contain about 12 atoms and molecules of carbon about 
80 atoms. 

In the former paper it was pointed out that ter- and quadri- 
valent atoms have no influence on the value of the attraction con- 
stant a of these symmetrical compounds. The absence of this effect 
in compounds such as methane, carbon tetrachloride, stannic 
chloride, and ammonia is to some extent responsible for the low 
critical temperature of these substances and their relatively great 


volatility. H. M. D. 


The Functions of the Higher Valencies. ArrHur CLAyTon 
(T., 1916, 109, 1046—1050).—The successive groups of the periodic 
table show a continuous increase in the oxygen valency, whilst the 
hydrogen valency rises to a maximum and then falls regularly. 
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The phenomenon is supposed to be due to a difference in the actual 
nature of the hydrogen and oxygen valencies. This difference is 
brought to light by a comparison of the actual types of hydrogen 
and hydroxyl compounds which are characteristic of the periodic 
groups. These types show that the maximum number of hydrogen 
atoms increases from one to four in the first four groups and then 
remains constant throughout the subsequent groups. The four 
valencies involved in the attachment of these hydrogen atoms may 
also bind hydroxyl groups, and these are termed “ primary ” valen- 
cies. In the fifth group a new type of valency appears which is 
incapable of binding hydrogen atoms, although it suffices for the 
attachment of hydroxyl groups. This “secondary” valency in- 
creases regularly from the fifth to the eighth group. The elements 
of the fifth, sixth, seventh, and eighth groups have therefore four 
primary valencies and one, two, three, and four secondary valencies 
respectively. 

As a result of the tendency for primary and secondary valencies 
to unite, the apparent valency of an element may be less than the 
maximum valency by two, four, six, or eight units. This view 
may be advantageously applied in representing the valency rela- 
tions of unsaturated compounds. H. M. D. 


Industry and Education. H. Reiseneccer (Ber., 1916, 49, 
1535—1539).—An address delivered to the German Chemical 
Society in Berlin. J. C. W. 


Inorganic Chemistry. 


Preparation of Hydrogen Peroxide. F. Cope.uis (U.S. Pat., 
1195560; from J. Soc. Chem. Ind., 1916, 35, 1059).—Hydrogen 
peroxide is produced by the decomposition by heat of ammonium 
persulphate in a solution containing the latter and ammonium 
hydrogen sulphate. The process is applied continuously by electro- 
lysing a solution of ammonium sulphate at a comparatively low 
temperature so as to form ammonium persulphate, heating the 
solution under pressure so as to form ammonium sulphate and 
hydrogen peroxide, and finally distilling off the latter under 
reduced pressure in a current of an inert gas. The residual solu- 
tion of ammonium sulphate can then be put through the same 
cycle of operations again. H. W. 


Chemical Action of Sodium Peroxide on Hydrogen Sulph- 
ide. OC. Zeneuetis and Stavros Horscn (Compt. rend., 1916, 
163, 440—442).—When hydrogen sulphide is passed over sodium 
peroxide, a very vigorous action occurs either in the presence or 
the absence of air, and if the peroxide is previously warmed, the 
action is accompanied by a flame and the containing vessel of 
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glass or porcelain is attacked. The products of the action vary 
according to the conditions. The hydrogen of the hydrogen sul- 
phide always goes to form water, which in its turn partly attacks 
the hydrogen peroxide. In the absence of air the sulphur forms 
sodium sulphide and polysulphides, together with a small amount 
of thiosulphate and sulphate, and if the current of hydrogen 
sulphide is rapid there is a deposition of a small amount of free 
sulphur. In the presence of air scarcely any sulphide is formed, 
but sodium sulphate and free sulphur are obtained. If the con- 
taining vessel is attacked owing to a very vigorous action, then 
the solid products have a blue tinge, due to the iron in the glass 
or porcelain. W. G. 


Preparation of Hypochlorous Acid. W. N. Haworrn and 
J. C. Irvine (Eng. Pat., 12912; from J. Soc. Chem. Ind., 1916, 35, 
1059).—Chlorine, derived from the liquid element, is bubbled 
through a series of bottles which are agitated on a shaking machine 
and contain water, together with a catalyst, which is preferably 
a salt or oxide of copper, but may also be a nickel or cobalt salt. 
The resulting liquid, which contains about 2% of hypochlorous acid, 
may be freed from dissolved copper by precipitation or by distil- 
ling off the acid. For each bottle of 1} litres capacity from 80 to 
100 grams ot catalyst are used, but in the case of copper oxy- 
chloride only 10 grams are necessary. 


The Iodine Content of Stassfurt Sylvine and Carnallite. 
L. W. WINKLER (Zeitsch. angew. Chem., 1916, 29, i, 342—343).— 
Sylvine and carnallite were tested for traces of iodine by treatment 
with nitrous acid and carbon tetrachloride, whereby 0°05 mg. could 
be detected in 10 grams of salt. In the event of a negative result, 
the colourless carbon tetrachloride extracts were treated with 1 c.c. 
of water and two drops of 0°1% sulphurous acid in a small separ- 
ating funnel, and the aqueous extract was again treated with 
nitrous acid and 1 c.c. of carbon tetrachloride, when 0°005 mg. of 
iodine produced a visible coloration. The quantitative estimation 
was carried out either colorimetrically or by titration with thio- 
sulphate, according to the quantity present. In the latter case, 
the iodine was oxidised by chlorine water, the chlorine and bromine 
boiled off, and the iodate then decomposed by the addition of 
phosphoric acid and potassium iodide. The results indicated that 
certain specimens of both sylvine and carnallite were free from 
iodine, whilst others contained quantities varying from 13 to 
73 mg. per kilo. of sylvine and 1 to 5 mg. per kilo. of carnallite. 
In no case could iodate be detected, and the iodine must therefore 
have been present as iodide. Crude bromine was found to be free 
from iodine. G. F. M. 


The So-called Alkali Ozonates. Witueitm Trause (Ber., 1916, 
49, 1670—1679. Compare A., 1912, ii, 844)—The behaviour of 
“ potassium ozonate”’ on keeping and on treatment with water or 
dilute acids is discussed. It is known to lose its colour in time 
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and to change into potassium hydroxide, oxygen, and potassium 
tetroxide. Since the latter yields ordinary oxygen and hydrogen 
peroxide on treatment with water, it may be written as a com- 
pound of a higher order (according to Werner), thus, K*O-O-K,O,, 
and the reactions of the ozonate, which may also be written as 
(KOH),,0,, may then be expressed as follows: 3{(KOH),,0O.]= 
2K,0,,0, + 2KOH + 2H,0, 2/(KOH).,0O,]=2K.,0,+2H,O+0,, and 
K,O, + (KOH),,0, = K,0,,0, + 2KOH. 

It is supposed that ozone breaks down into oxygen and atomic 
oxygen in contact with the alkali, and that it is only the latter 
which reacts. This would account for the fact that no more 
powerful oxidising agent is obtained. 

Rubidium and cesium hydroxide form orange-red ozonates, and 
cesium carbonate also becomes temporarily orange-coloured in a 
current of ozone. 

The author therefore recognises four classes of metallic oxides: 
the ordinary basic oxides. oxides like manganese dioxide, oxides 
which yield hydrogen peroxide, and oxides of a higher order, like 
potassium tetroxide. J.C. W. 


The Nature of Subsidiary Valencies. XIII. Complexes 
with Sulphur Dioxide. Frirz Epnram and Isaac Kornpium 
(Ber., 1916, 49, 2007—2021. Compare this vol., ii, 104; 1915, ii, 
441, etc.)—Although many salts with complex anions are known, 
few of them lend themselves to studies of their thermochemical 
dissociation. A series of complexes has now been obtained by 
combining various salts (iodides and thiocyanates chiefly) with 
sulphur dioxide in the cold, and the heats of formation and dis- 
sociation temperatures have been determined. The stability of the 
alkali iodide complexes with 4SO, rises with increasing atomic 
weight of the metallic atom, but the reverse is the case with the 
alkaline earth iodides and all the thiocyanates. According to the 
authors’ views, the influence of the central metallic atom should 
always be exerted in one way if the anion is complex, and in the 
opposite if the cation is complex, and the above discrepancies are 
explained, on plausible grounds, by assuming that the sulphur 
dioxide can enter into both ions. The iodides also occur in two 
series, yellow and red, and this points to the existence of such 
isomerides as, for example, 


‘ I, ; I, 
fus03,Ifs, ] amt [ont | 


Lithium iodide forms two dichromate-coloured compounds, 
Lil,SO, and LilI,2SO,, the former at 0°, the latter at lower 
temperatures. Sodium iodide forms the red compound, NalI,2SO,, 
at 0°, and the pale yellow compound, NalI,4SO,, in a freezing 
mixture. Potassium iodide yields the red compound, KI,4SO, 
(Walden, A., 1903, ii, 284). The compound RbI,4S0,, m. p. 13°5°, 
is lemon-yellow ; the compound CsI,4SO, is canary-yellow. Barium 
iodide forms the orange-red compound, Bal,,4SO,, and the 
yellowish-red compound, Bal,,2SO,; the compounds SrI,,28O, and 


INORGANIC CHEMISTRY. ii. 615 


SrI,,48O, are red; the red compound, CalI,,480,, tends to decom- 
pose with the liberation of iodine. 

Potassium thiocyanate forms lemon-yellow compounds with 0°5 
and 1S0,, rubidium, cesium, and calcium thiocyanates form yellow 
compounds with 0°5SO, per molecule. 

The aluminium haloids apparently combine with 1SO, at low 
temperatures. 

The above compounds are tabulated with their dissociation 
temperatures and heats of formation. J.C. W. 


Behaviour of Tellurium towards Hydrogen Peroxide. 
Georc Scutuck (Monatsh., 1916, 37, 489—494)—The behaviour 
of tellurium towards hydrogen peroxide is found to depend on the 
physical condition of the element. Colloidal tellurium is acted on 
by very dilute solutions of the peroxide, whilst the crystalline 
modification only reacts slowly with 60% hydrogen peroxide at 
100°. The rate of dissolution increases with the amount of telluric 
acid formed. Amorphous tellurium, precipitated from hydro- 
chloric acid solution by sulphur dioxide and dried at 105°, behaves 
similarly to crystaliine tellurium, but if the amorphous variety is 
dried by treatment with alcohol and ether, it dissolves quite 
readily in concentrated hydrogen peroxide solutions. H. M. D. 


Active Nitrogen. Postscript. Ericu Tirpe (Ber., 1916, 49, 
1741—1742).—The attention of German chemists is directed to the 
recent work of Strutt (A., 1915, ii, 336), which was the outcome 
of the collaboration of Baker, Domcke, Strutt, and Tiede in July, 
1914. J.C. W. 


Catalysis of Azoimide. I. E. Otiveri-Manpata (Gazzetta, 
1916, 46, ii, 137—159).—The author has investigated the action 
exerted on aqueous solutions of azoimide by finely subdivided 
platinum in the form of a colloidal solution of the metal, platinum- 
black, and spongy platinum. 

The gas liberated during the catalysis of azoimide by platinum- 
black consists solely of nitrogen, and estimations of the amounts 
of this gas and of ammonia formed from a certain quantity of the 
azoimide show that the reaction may be expressed by the equation 
3N,H=4N,+NH;. This final result is probably obtained by way 
of the intermediate stages 3N,H=3NH+3N,, 3NH=(NH)s, and 
(NH),=NH,+N,. If the catalysis occurs under ordinary condi- 
tions, the constant for a unimolecular reaction diminishes very con- 
siderably as the reaction proceeds, but if the liquid is stirred to 
render it uniform and to facilitate the liberation of the gas formed 
in the solution, the value of the constant undergoes only very slight 
alteration. 

Hydrogen occluded in platinum foil decomposes azoimide three 
times as rapidly as does oxygen similarly occluded. 

Colloidal platinum exhibits only feeble activity in the decom- 
position of azoimide in aqueous solution, and this result is shown 
to be due to a “ poisoning” of the platinum by the azoimide; the 


ii. 616 ABSTRACTS OF CHEMICAL PAPERS. 


alkali salts of the latter exert a similar poisoning action on 
colloidal platinum. i. . F. 


Chemical Action of Sodium Peroxide on the Oxides of 
Carbon. C. ZeneHetis and Stavros Horscu (Compt. rend., 1916, 
163, 388—390. Compare Harcourt, this Journal, 1861, 14, 267; 
1862, 15, 381).—Carbon monoxide reacts rapidly with sodium per- 
oxide, the temperature rising slightly, and sodium carbonate being 
formed. Carbon dioxide reacts with a much greater intensity, the 
temperature rising considerably, free, active oxygen being liberated. 
The thermal effect, according to the equations, being greater in the 
first case than in the second, the difference in the violence of the 
reactions is explained on the grounds that in the second case the 
endothermic compound, sodium percarbonate, is formed as an 
intermediate product, and decomposes immediately it is formed, 
the temperature thus rising and the reaction proceeding more 
rapidly. 

If carbon dioxide is passed over mixtures of sodium peroxide 
with such oxidisable substances as aluminium, magnesium, wood, 
etc., the reactions proceed with extreme violence, often giving rise 
to explosions. W. G. 


The Decomposition of Alkali and Alkaline—Earth Azides in 
a High Vacuum for the Preparation of Pure Nitrogen. Ericu 
TrepE (Ber., 1916, 49, 1742—1745).—The following table gives, 
I, the temperatures at which various azides begin to decompose in 
the vacuum of a Gaede pump; II, the temperatures at which the 
evolution of nitrogen is steady, which are regularly lower than the 
initial points in the case of the alkaline earths, owing, no doubt, 
to the catalytic influence of the finely divided metal; and III, 
the melting points :— 
Na. K. Rb. Cs. Ca. Sr. Ba. 
T. 330° 320° 260° 290° 110° 140° 160° 
If. 280 360 310 350 100 110 120 
iit — 350 300 320 — _— _— 


J. C. W. 


Manufacture of Products containing Sodium Pyrophosphate 
and Active Oxygen. GersELuscHarr FUR CHEMISCHE INDUSTRIE IN 
Base (Brit. Pat., 1915, 15749; from J. Soc. Chem. Ind., 1916, 35, 
1015—1016).—If hydrogen peroxide (3 mols.) and sodium pyro- 
phosphate (1 mol.) are caused to react, a solid, dry product con- 
taining active oxygen equivalent to more than 27% of hydrogen 
peroxide is obtained. H. W. 


Preparation of Sodium Percarbonate. Henxer & Co. (Brit. 
Pat., 1916, 100997; from J. Soc. Chem. Ind., 1916, 35, 963).— 
Sodium percarbonate, 2Na,CO;,3H,O,, is obtained by treating at 0° 
sodium carbonate with an aqueous solution of hydrogen peroxide in 
the proportion of not less than 3 mols. of the latter to 2 mols. of the 
former; the product is dried in a vacuum, H. W. 
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Aqueous Solutions of Ammonium Carbonate ; and Hydrolysis 
in General. Rup. Weescueiper (Monatsh., 1916, 37, 425—472).— 
The solubility of certain carbonates in solutions of ammonium 
carbonate may be due to the formation of complex metallo-carbon- 
ate anions or complex cations containing ammonia, or it may be 
due to the transformation of carbonate into hydrocarbonate ions 
or the solvent action of hydroxyl ions. Before it is possible to 
assign the solvent action of the ammonium carbonate to one or 
other of these causes, it is necessary to have more or less precise 
information relative to the constitution of ammonium carbonate 
solutions. These solutions may contain the following kinds of mole- 
cules (or ions): NH;, NH,-OH, CO,, H,CO;, HCO,’, CO,”, OH’, H’, 
together with undissociated molecules of water and salt. If ammon- 
ium carbonate is present, the presence of NH,°CO,H, 

OH-NH;°CO.H, 
NH,:CO,’, and OH-NH,°CO,’ must also be assumed. 

An attempt is made to determine the concentration of the various 
molecular and ionic species, and in this way to afford a basis of 
the explanation of the solvent action referred to above. 

Incidentally, it is shown that the degree of hydrolysis of salts 
of weak acids and bases is not independent of the dilution unless 
the ionisation constants of the acid and base are approximately 
equal. The greater the departure from equality, the greater the 
variation of the hydrogen- and hydroxyl-ion concentration with 
the concentration of the salt. 

The available data permit the derivation of the constant charac- 
teristic of the equilibrium between carbonate and carbamate. It 
would seem that ammonium carbamate is almost completely hydro- 


lysed. 


Ammoniates of Silver Salts. II. G. Brunt and G. Levi 
(Gazzetta, 1916, 46, ii, 235—246).—It was found earlier (this vol., 
ii, 482) that silver salts of organic acids absorb two molecules of 
ammonia for each atom of silver present. The investigation has 
now been extended to the silver salts of acids containing an amino- 
or amido-group in the molecule and also to those of the amides and 
imides of certain acids. 

Silver aminosulphonate combines with 2NH, at 10° or at —18°; 
the silver derivative of glycine, with NH, at 10° or 2NH, at 
—18°; the silver salt of alanine, with NH, at 10° or 2NHz, at 
— 18°; silver o-aminobenzoate, with NH, at 10° or 2NH, at —18°; 
silver aspartate, with 3NH, at 10° or 4NH, at —18°; the silver salt 
of asparagine, with NH, at 10° or 2NH, at —18°; the silver deriv- 
atives of benzamide and succinimide, with NH, at either 10° or 
—18°; the silver derivative of phthalimide, with 2NH, at either 
10° or —18°; the silver derivative of carbamide fixes no more 
than traces of dry ammonia gas either at 10° or at —18°. 

The supposition that amino- or imino-groups may replace mole- 
cules of ammonia in complex compounds and thus cause an equiva- 
lent diminution in the number of ammonia molecules absorbed, is 
thus verified within certain limits and with certain conditions. A 
marked regularity is observed with the salts of the true amino- 
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acids, these at the ordinary temperature fixing a molecule of am- 
monia less than the corresponding non-aminated acids, whereas at 
lower temperatures they absorb 2 mols. of ammonia per atom of 
silver. The capacity of the amino-group to replace a molecule of 
ammonia in complexes is therefore limited, and it ceases when 
the avidity of absorption of the ammonia increases at low tem- 
peratures. The absorption gives rise in succession to compounds 


of the two types, CH,< “Ug? >Ag---NHs and 
2 
e 
NH,*CH,-CO,Ag<n pe. 
3 . 
Such addition of ammonia in stages does not occur with the salts 
of non-aminated acids. 
No explanation is suggested for the anomalous results obtained 
with the silver derivatives of succinimide, phthalimide, and carb- 


amide. Zz: 2 2 


The System Lime-Ferric Oxide. R. B. Sosman and H. E. 
Merwin (J. Washington Acad. Sci., 1916, 6, 532—537).—The 
system lime-ferric oxide has been examined by means of tempera- 
ture-time curves and by the optical properties of the resulting 
products. It is shown that, contrary to the statements of Kohl- 
meyer (A., 1910, ii, 35), only two calcium ferrites exist, and not 
five, as described by this author. The present authors describe 
the compound 2CaO,Fe,O, as a well-crystallised, black substance, 
the crystals of which are yellowish-brown by transmitted light. The 
melted substance may be supercooled to 1385°, but it always shows 
traces of its dissociation products, CaO,Fe,O,; and CaO. It is a 
positive biaxial substance with a moderate optic axial angle. 
a=2°200+0°005, B=2°220+0°005, and y=2°290+0°005 for lithium 
light, whilst for sodium light a=2°25, whilst 8 and y have a lower 
dispersion. The transition temperature at which CaO,Fe,O, disso- 
ciates and is in equilibrium with liquid and with 2CaO,Fe,O, is 
1216°. The compound CaO,FeO, is deep red in colour; it is nega- 
tive uniaxial, and has the following refractive indices: w=2°465+ 
0°005, «= 2°345+0°005 for lithium light, whilst for sodium light 
the values are about o=2°58 and e=2°43. It is shown that a con- 
siderable amount of ferrous oxide is formed in mixtures contain- 
ing up to 50 molecular per cent. of lime, but for higher percentages 
of lime the amount of ferrous oxide formed is small at temperatures 
up to 1500°. A composition-temperature diagram of the various 
equilibria is given in the paper. J. F.S. 


The Corrosion of French, Bohemian, and German Glass 
Vessels. Paut Nicotarpor (Compt. rend., 1916, 163, 355—357). 
—The author has compared laboratory vessels made from French 
(three samples), Jena (one sample), Bohemian (Krasna and Kava- 
lier), and Thuringian glass as regards their resistance to attack 
by reagents and resistance to sudden changes of temperature. The 
reagents employed were boiling water, cold water, hydrochloric 
acid (10%), ammonium hydroxide (50% NH;), WV /10-ammonium 
chloride, and V/10-sodium carbonate. The glasses were also heated 
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with water under pressure up to 140°. In every case the be- 
haviour of the French glass was quite comparable with that of the 
best German and Bohemian glass. For the resistance to sudden 
changes of temperature, conical flasks were filled with paraffin- 
wax and heated in a stove, the temperature of which was gradually 
raised from 100° to 225°. At intervals of 25° test flasks were 
taken out and plunged into cold water. The breaking tempera- 
ture in the case of the French glass was about the same as that 
of the Bohemian and Thuringian glass, but lower than that of 
the Jena glass. Complete analyses are given of the various glasses. 
W. G. 


Action of Sulphur on Barium Hydroxide in the Presence 
of Water. L. Guirreau (Compt. rend., 1916, 163, 390—391).— 
When a mixture of 2 parts of barium hydroxide, 1 part of sulphur, 
and 25 parts of water is boiled, a deep brown, almost black liquid 
is obtained, which on cooling becomes orange-red in colour. If 
this solution is evaporated rapidly until a continuous crust is 
formed on the surface, on cooling the liquid, voluminous, red prisms 
of barium tetrasulphide, BaS,,H,O, are obtained, mixed with 
sulphur and barium thiosulphate. The orange-red liquid from 
which these were obtained contains barium and sulphur in the 
proportion corresponding with a barium pentasulphide, which 
appears to exist in solution, but decomposes during the evaporation. 


W. G. 


' Preparation and Phosphorescence of Pure Magnesium 
Sulphide. J. ‘Ericn Tiepe (Ber., 1916, 49, 1745—1749).—Two 
methods for the preparation of crude magnesium sulphide have 
been examined. According to Mourlot (A., 1899, ii, 27), the pure 
substance may be obtained by reducing magnesium sulphate in a 
current of hydrogen and hydrogen sulphide, but this cannot be 
realised by the present author. A modification of Reichel’s method 
(1875), whereby red-hot, granular magnesium is submitted to a 
stream of hydrogen and sulphur vapour, gives a crude product 
containing 30—50% of sulphur. 

The free metal in the crude sulphide can be removed by dis- 
tillation at 600—700° in the vacuum of a mercury pump or by 
adding bromobenzene to an ethereal suspension, the sulphide being 
quite unaffected. Pure magnesium sulphide obtained in this way 
is a reddish-white, amorphous powder. It phosphoresces with a 
dim, white light, and responds best to long-wave light; radium, 
Réntgen, or ultra-violet rays are without influence on it, but in 
the cathode rays it exhibits a brilliant red and blue fluorescence 
and a faint phosphorescence. J.C. W. 


Lead Arsenates. The Factors Controlling the Reactions of 
Lead Nitrate and Lead Acetate with Disodium [Hydrogen] 
Arsenate. G. Ennis Suitn (J. Amer. Chem. Soc. 1916, 38, 
2014—-2027).—It is shown that the products of reaction of lead 
nitrate or acetate with disodium hydrogen arsenate are mixtures 
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of lead hydrogen arsenate, PbHAsO,, and lead hydroxyarsenate, 
Pb;(OH)(AsO,)3. The products of the reaction at low tempera- 
tures at equilibrium consist mainly of lead hydrogen arsenate. 
When very dilute solutions (less than 0°001M) are used, the hydr- 
oxyarsenate predominates if the precipitates are filtered as soon as 
they are formed. The precipitate first formed is lead hydroxy- 
arsenate, but this undergoes a secondary reaction and becomes 
lead hydrogen arsenate. The quantity of lead hydrogen arsenate at 
equilibrium increases with increase in concentration of the reacting 
substances, whereas that of the hydroxyarsenate increases with 
increase of temperature and with excess of disodium hydrogen 
arsenate. The influence of ammonium hydroxide, borax, sodium 
metasilicate, sodium nitrate, and sodium salts of fatty acids on 
lead hydrogen arsenate has been studied. In every case, lead 
hydroxyarsenate is produced when lead hydrogen arsenate is shaken 
with solutions of the above-mentioned salts. The point of equili- 
brium of the two reactions, 
5PbHAsO,+4NaNO,+H,O — Pb;(OH)(AsO,), + 
2Na,HAsO, + 4HNO,, 


5PbHAsO,+4CH,°CO,Na+H,O = Pb,(OH)(AsO,)3+ 
2Na,HAsO, + 4CH,°CO,H, 
has been determined, and it is shown that from a knowledge of the 
point of equilibrium, the composition of the resulting lead arsenate 
may be calculated. J. F. 8. 


Lead Arsenates. I. C. C. McDonnert and C. M. Smiru 
(J. Amer. Chem. Soc., 1916, 38, 2027—2038).—The various 
arsenates of lead have been prepared and studied, and a number 
of the earlier preparations have been critically discussed. The 
authors have prepared and described lead dihydrogen orthoarsenate, 
PbH,(AsO,).; lead hydrogen orthoarsenate, PbH(AsQO,); lead 
orthoarsenate, Pb,(AsO,),.; lead metarsenate, Pb(AsO;),.; lead dihy- 
drogen pyroarsenate, PbH,As,O,; and lead pyroarsenate, Pb,As,O,. 
Lead dihydrogen orthoarsenate is prepared by adding lead hydrogen 
orthoarsenate to a boiling solution of arsenic acid of strength greater 
than 86%. The product is better if about 2% of nitric acid is added 
to the arsenic acid solution. It crystallises in long, narrow, rhom- 
boidal plates. These are negative biaxial and extinguish at an angle 
of 8° to the longer edge. The minimum index of refraction is 1°75, 
and they are strongly birefringent. Djj 4°46. It is decomposed by 
water into lead hydrogen orthoarsenate and arsenic acid. On heat- 
ing at 150°, approximately one-half of the constitutional water is 
lost, the residue being driven off just below a red heat. Lead hydro- 
gen orthoarsenate is precipitated as a bulky, amorphous powder by 
adding a fairly concentrated solution of lead nitrate to a solution of 
disodium hydrogen arsenate. On dissolving this powder in nitric 
acid and keeping the solution under a bell-jar in the neighbour- 
hood of a soluton of ammonia, thin, monoclinic leaflets crystallise 
out. These have a high birefringence and extinguish at 29°. The 
crystals have DiS 6°053 and the amorphous powder D}i 5°93. Lead 
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orthoarsenate was prepared by fusing a mixture of lead hydrogen 
orthoarsenate and litharge in the theoretical proportions in a blow- 
pipe flame. An irregular, twinned mass was obtained of positive 
character, with low birefringence and D 7°32. Lead metarsenate 
was produced by fusing arsenic acid with the requisite quantity 
of litharge. It crystallises in hexagonal plates which have a very 
low birefringence and D 6°42. It is readily decomposed by water, 
giving dilead orthoarsenate and arsenic lead. Lead dihydrogen 
pyroarsenate.—This compound is presumably formed when lead 
dihydrogen orthoarsenate is heated at 150° for seven hours. Lead 
pyroarsenate is prepared by heating dilead orthoarsenate at about 
300°. . It melts in the blowpipe flame, and cools to form a yellow, 
crystalline mass. The crystals are positive biaxial and have D 6°85. 
J. F. 8. 


Basic Copper Sulphatee. 8. W. Youne and ALiten Epwin 
Stearn (J. Amer. Chem. Soc., 1916, 38, 1947—1953).—A series 
of experiments undertaken with the object of ascertaining the 
cause of the varying composition of the mineral brochantite. The 
formation of basic sulphates of copper has been studied by shaking 
solutions of copper sulphate with amounts of copper oxide varying 
from one-fourth to 8 molecules per molecule of copper sulphate. 
The experiments were carried out at 25°, 37°5°, and 50°. When 
equilibrium had been reached, the solutions were filtered, and both 
filtrate and precipitate analysed. It is shown that at 25° equil- 
ibrium is set up in three months, whilst at 50° two weeks is 
required. Other things being constant, the composition of the 
basic sulphates is independent of the temperature of preparation 
within the range investigated. It is highly probable that the solid 
basic substances obtained are not definite compounds, but are to 
be regarded rather as a three-component system in which all three 
components (CuSO,, CuO, H,O) are continuously variable within 
certain limits. It is shown that the maximum number of mole- 
cules of copper oxide which may be taken up by one molecule of 
copper sulphate is two, and that the formula for the most basic 
salt is probably CuSO,,2Cu0,2H,O. In salts of lower basicity, the 
water content of the salt increases as the copper oxide content 
decreases, but there is no evidence to show that this change is 
maintained up to CuSO,,5H,O. Heating copper sulphate and water 
together in varying relative amounts does not lead to the forma- 
tion of a definite basic copper sulphate, as has been maintained 
by many observers. The experiments indicate the existence of a 
series of metastable sulphates. The whole of the experiments go 
to show that it is to be expected that the mineral brochantite 
should show a variable composition depending on the conditions 
of its formation. J. F. S. 


Oxidation of Manganous to Manganic Salts by Nitrous 
Acid. Wittiam Pranptt (Ber., 1916, 49, 1613—1614).—If a drop 
or two of a manganous salt solution is added to a cold solution of 
sodium nitrite in concentrated hydrochloric acid, there develops a 
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deep brownish-yellow coloration, due to the manganic chloride 
which is formed. Similarly, if oxalic acid is added to a solution 
of sodium nitrite containing a mere trace of a manganous salt, the 
deep cherry-red colour of manganic oxalate appears. J.C. W. 


The Influence of Carbon and Manganese on the Corrosion 
of Steel. Sir Rospert Haprietp and J. Newron Frienp (J. Iron 
Steel Inst., 1916, 98, 48—76).—The corrodibility of steels con- 
taining less than 0°2% of manganese in tap-water or sea-water 
increases with the carbon content. The attack by 0°5% sulphuric 
acid also increases with the carbon, reaching a maximum at the 
eutectoid composition and then falling. Steels containing about 
0°7% Mn behave in a similar manner, but the rate of attack by 
acid is very much greater than in the case of steels containing less 
manganese. With manganese from 2 to 16%, the corrodibility in 
neutral solutions is greatly diminished, especially with high carbon, 
but the attack by acid is greatly accelerated. C. 


Theory of the Corrosion of Stee}. Leste Arrcnison (J. Iron 
Steel Inst., 1916, 98, 77—101).—The carbides in steels are not 
attacked during corrosion, but act as cathodes. The more finely 
divided the carbides, the greater is their action in accelerating 
corrosion. In pure ferrite, which also corrodes, the electrochemical 
difference may be attributed to the presence of an amorphous, 
intercrystalline layer. The results of measurements of the 
corrosion of alloy steels (T., 1915, 107, 1531; this vol., ii, 37) show 
that the protective influence of an alloying metal on ferrite does 
not become appreciable until a fairly large percentage of the added 
metal is present. In the corrosion of pearlite, only the ferrite is 
dissolved, the fine particles of cementite disappearing through 
mechanical action. C. H. D. 


Initial Temperature and Cooling Velocities of a Chromium 
Steel. C. A. Epwarps, J. N. Greenwoop, and H. Kixkawa (J. Iron 
Steel Inst., 1916, 98, 114—154)'—The steel used for the experi- 
ments contained C 0°63, Si 0°07, Mn 0°17, and Cr 6°15%. Such a 
steel is self-hardening, the self-hardening property depending on 
the rate of cooling. The critical cooling velocity which produces 
hardening diminishes as the initial temperature is raised. The 
hardened steel contains much martensite, and when the carbide 
change has been entirely suppressed, and the steel is purely 
martensitic, the hardness is a maximum. The critical cooling rates 
for a chromium steel are very much slower than the corresponding 
rates for a carbon steel, but the mechanism of the change is the 
same. It is possible that the carbide, Cr,C,, first passes into solu- 
tion as a double molecule, Cr,C,, and dissociates as the temperature 
is raised. On cooling, the association only takes place slowly, and 
the more complete the dissociation the more readily is the carbide 
change suppressed. C. H. D. 


Gases Occluded in Alloy Steels. J. W. Donatpson (Iron Steel 
Inst. Carnegie Scholarship Mem., 1916, 7, 41—54).—Steels con- 


taining about 3% of nickel, silicon, chromium, and manganese 
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evolve gas when heated in a vacuum, the quantity diminishing in 
the order given. The nature of the gases is similar to that from 
ordinary carbon steels, carbon monoxide predominating at high, 
and hydrogen at low, temperatures. Silicon and manganese 
decrease the quantity of carbon monoxide relatively to hydrogen. 
Most of the gas is evolved in the neighbourhood of the critical 
points. C. H. D. 


The Oxygen Content of Iron and Steel. J. ALLEN PickarRD 
(Iron Steel Inst. Carnegie Scholarship Mem., 1916, 7, 68—82).— 
Analyses of blown Bessemer metal and of iron which had remained 
under a highly oxidising slag for many hours in a basic open- 
hearth furnace show that the solubility of ferrous oxide in molten 
iron amounts to about 0°405% FeO. Microscopical evidence seems 
to show that a considerable part of this remains in solid solution. 
Oxygen in greater quantity than 0°01% is probably harmful to 
steel, although ingot iron practically free from carbon is not 
brittle even with much larger proportions of oxygen. The carbon 
monoxide and dioxide extracted from steel by heating in a 
vacuum are probably not present as such, but are formed by the 
action of the carbide on oxide in the metal. Whilst grey cast iron 
is almost free from oxygen, an appreciable quantity is found in 
white cast iron, and this may be due to the trapping of carbon 
monoxide during chilling. C. H. D 


The Relative Merits of Various Agents for the Deoxidation 
of Steel. H.M. Boytston (Iron Steel Inst. Carnegie Scholarship 
Mem., 1916, 7, 102—171).—The effects of titanium, manganese, 
silicon, and aluminium on the properties of steel have been ex- 
amined. There is no definite relation between the quantity of 
gas given off by a steel when heated in a vacuum and the sound- 
ness of the steel. There is no great difference in the influence 
of the different deoxidisers, and when separate properties of the 
steel are considered, the order of effectiveness of the different 
deoxidisers is not the same. C. H. D. 


Preservation of Iron and Steel by Means of Passivifying 
Factors. THomas G. THompson (Iron Steel Inst. Carnegie Scholar- 
ship Mem., 1916, 7, 232—298).—The corrosion of iron and steel 
in solutions of salts is greatly retarded by the addition of potassium 
dichromate. Disodium hydrogen phosphate also retards corrosion 
in salt solutions at the ordinary temperature, but does not render 
the metal passive. At high temperatures the phosphate, even in 
small quantities, accelerates corrosion, but the dichromate produces 
passivity even in boiling solution. The removal of zinc from 
galvanised iron by salt solutions is accelerated by dichromate. 

C. H. D. 


Iron-Oarbon-Silicon Alloys. J. H. Anprew (Iron Steel Inst. 
Carnegie Scholarship Mem., 1916, 7, 1—17. Compare Gontermann, 
A., 1911, ii, 1091).—Alloys are prepared by melting together pig- 
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iron and ferro-silicon in crucibles. Quenching cast iron so as to 
obtain a white iron, and thus to increase the carbide, produces a 
double freezing point when the metal is re-melted, the upper point 
then corresponding with the separation of carbide, but equilibrium 
is restored on cooling. With 4°5% of silicon the pearlite point dis- 
appears altogether. The freezing point of the cast iron employed, 
containing 3°5—4°0% C, is raised at first by the addition of silicon 
and then depressed, the maximum occurring at about 3% Si. The 
Ars.. point is raised by silicon, and this may account for the 
insolubility of carbon in a high silicon alloy, the iron being in the 
a-state. 

Pure eutectoid steel gradually deposits graphite when annealed 
for long periods at 600°, and this resolution of the carbide is 
accelerated by the presence of silicon. A double diagram for the 
iron—carbon system is suggested, one form representing the changes 
on heating and the other on cooling. C. 


Colloidal Arsenates and Phosphates of Iron. Harry N. 
Hoimes and R. E. Rinprusz (J. Amer. Chem. Soc., 1916, 38, 
1970—1982).—A large number of experiments are described on the 
preparation of sols of ferric arsenates and phosphates, together with 
preliminary experiments on the corresponding salts of chromium 
and aluminium. The precipitated arsenates and phosphates of 
iron are gelatinous and difficult to wash free from adsorbed ions. 
They may be purified by repeated shaking with sand and a large 
volume of water, followed by decantation or filtration. Ferric 
orthoarsenate and scthepineglole may be peptisised by relatively 
small amounts of ammonium hydroxide, yielding stable colloids. 
On long-continued dialysis these were found, contrary to the experi- 
ence of Grimaux (Compt. rend., 1884, 98, 1540), to form deep red 
gels. The composition of both sol and gel of the arsenate corre- 
sponds closely with the formula FeAsO,,Fe,0;,2H,O. The change in 
composition from that of the precipitated arsenate and the forma- 
tion of the final sol and gel are brought about by the removal 
of ammonium arsenate during dialysis. The same is true of the 
phosphate. The peptisation by ammonium hydroxide is probably 
due to the action of the hydroxyl ion, since with certain limitations 
other hydroxides and substituted ammonias may be used as 
peptisising agents. The colloid formed by using an aqueous solu- 
tion of methylamine yielded on dialysis a sol of deeper red colour 
than that formed in other cases. Both colloids have great adsorp- 
tive power, and carry into suspension with them other insoluble 
hydroxides on peptisation. Ammonium hydroxide also peptisises 
ferric pyrophosphate, ferric metaphosphate, and ferric arsenite. 
In the case of arsenates and phosphates of chromium and alumin- 
ium there appears to be very little peptisation. In the case of 
arsenates and phosphates of zinc and nickel, unstable sols are 
formed which settle out on dialysis. Ferric orthoarsenate and 
orthophosphate are peptisised by solutions of ferric chloride, and 
yield on dialysis a red gel after removal of most of the chlorine 
ion. In the same way, similar salts of chromium and aluminium 
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form similar gels. The precipitated orthoarsenates and orthophos- 
phates of any of the common metals are peptisised in ferric chloride 
solution, and on dialysis yield gels of ferric orthoarsenate and 
orthophosphate. If the ferric chloride is overloaded with the 
arsenate or phosphate, a butter-like mass is formed, which gives 
up its adsorbed ions very slowly. If a solution of a sulphate is 
used as the peptisising agent instead of a chloride, a sol is 
formed which is stable on keeping, but on dialysis completely 
separates out and forms a powdery mass. In all the cases of 
peptisation by salts the action is due to acid hydrolysis, as shown 
by the fact that hydrochloric and nitric acids may be used as 
peptisising agents with equally good results. The sols formed by 
acids give excellent gels on dialysis, but lighter in colour than those 
formed from ferric chloride solution. The action of sulphuric acid 
is the same as that of a sulphate. There are at least two kinds of 
peptisation of the ferric arsenates and phosphates: that by acids 
and that by bases. The formation of the sol and gel in the case 
of acid peptisation is due to the disturbance of the equilibrium by 
dialysis. This is shown by the fact that good gels may be formed 
by dialysing dilute mixtures of ferric chloride and arsenic or 
phosphoric acid. Ferric pyroarsenate, pyrophosphaté, metaphos- 
phate, and hypophosphite behave like the orthophosphates in pep- 
tisation by acids and ferric chlorides. J. F. 8. 


Electrolytic Preparation of Chromous Salts from Chromic 
Salts. Some New Salts of Bivalent Chromium. WILHELM 
TrauBe and ALice Goopson (Ber., 1916, 49, 1679—1691).—The 
authors have made a quantitative study of the electrolytic reduc- 
tion of chromic salts at a cathode of pure lead, measuring the 
amount of chromous salt produced at any given time by adding an 
excess of iodine and titrating the unused portion, or following 
the course of the reduction by readings at a voltameter and at the 
electrolytic cell of the volume of hydrogen liberated in a given 
time. To protect the solutions against the air, they were covered 
with light petroleum. It is found that the most favourable condi- 
tions for economical reduction are the electrolysis of the violet 
chromic salts in moderately acid concentrated solutions, with a 
current density of about 2°5 amperes per square decimetre. The 
more common green salts, in equivalent solutions, require a greater 
expenditure of current than the violet salts, but they yield much 
more concentrated solutions and are, therefore, more suitable in 
the end for the production, at any rate, of solutions rich in 
chromous salts but not entirely free from chromic salts. The same 
slower reduction of the green complexes is observed when solutions 
are treated with zinc. 

A well-cooled concentrated solution of chromous chloride, pre- 
pared by electrolytic means, has been mixed with various alkali 
salts of organic salts, and ‘the following new salts have been 
obtained : ehromous formate, CrX,,2H,O, red cubes; chromous am- 
monium formate, NH,CrX,, pale brownish- red needles; red 
chromous giycollate, CrX.,H,O; Bordeaux-red chromous malonate, 
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CrX,2H,O; blue chromous sodium malonate, Na,CrX,,4H,0. 
These salts have the usual blue colour of chromous salts in solution. 


J. C. W. 


Behaviour of Chromous Salts towards Acetylene. Reducing 
Action of Salts of Bivalent Chromium. WiutHeLm TRavBE and 
WutiieaLp Passarce (Ber., 1916, 49, 1692—1700).—Chromous 
salts are gradually oxidised, especially in acid solutions, with the 
liberation of hydrogen, thus: 2CrO+H,O=Cr,0,;+H,. Because 
of this, they are able to reduce compounds with double or triple 
linkings in the presence of water, and examples of such reductions 
are now given. 

Acetylene is reduced to ethylene, but not to ethane. Thus, on 
shaking 1200 c.c. of the gas with a solution of chromous chloride 
made by adding an excess of zinc to 70 grams of green chromic 
chloride dissolved in 120 c.c. of 25% hydrochloric acid, complete 
reduction to ethylene occurred in less than an hour. The possi- 
bility of preparing a chromous chloride solution readily by electro- 
lytic reduction (see preceding abstract) increases the interest of 
this reaction. 

Maleic and fumaric acids are readily reduced to succinic acid, 
both with acid and alkaline solutions of chromous chloride. Cinna- 
mic and phenylpropiolic acids both yield 8-phenylpropionic acid, 
but only with an alkaline suspension of the chromous oxide. 
Nitrous oxide is reduced in the presence of alkali hydroxides to 
nitrogen, nitric acid and hydroxylamine to ammonia, quantita- 
tively. Nitrous acid, however, does not give a quantitative yield 
of ammonia. 

Benzaldoxime is also readily transformed into benzylamine. 

J. C. W. 


Reactions of Non-aqueous Solvents. I. The Action of 
Chromyl Chloride on the Phosphorus Trihaloids. Harry 
SurpLey Fry and Josepu L. Donnetty (J. Amer. Chem. Soc., 1916, 
38, 1923—1928).—The reactions between chromyl chloride and 
phosphorus trichloride and phosphorus tribromide have been care- 
fully studied, It is shown that when small quantities of the two 
substances are brought together an explosive action takes place 
(compare Michaelis, Jahresb. Chem., 1871, 248). The author has 
shown that the reactions may be moderated by bringing the sub- 
stances together in 0°2 mol. solutions in dry carbon tetrachloride. 
The stoicheiometric relations in which these substances react has 
been determined by titrating a measured volume of the solution 
of chromy]! chloride with a similar solution of phosphorus trichloride 
or tribromide, the end-point being determined by withdrawing a 
drop of the solution and mixing it with acetyl bromide on a glazed 
tile, when the presence of chromyl chloride is indicated by an 
intense violet-red coloration, due to the formation of chromyl 
bromide (Fry, A., 1911, ii, 610). In both cases it is shown that 
2 molecules of chromyl chloride react with 3 molecules of the phos- 
phorus haloid, the reactions being analogous: 


2CrO,Cl, + 3PCl, = 2(CrOC1-POCI,) + PCi;. 


es 
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These double compounds are solid and extremely deliquescent ; the 

bromine compound is a purplish-grey powder. They react with 

water with the development of heat, according to the equation: 
CrOCl-POCI, + 2H,O = CrCl, + HCl + H,PO,. 

On ignition, compounds, CrOCl (or Cr,0,,CrCl,) and CrOBr (or 

Cr,O0;,CrBr;), are produced. J. F. 8S. 


Mineralogical Chemistry. 


Chemical Structure of Natural Asphalte. J. Marcusson 
(Zeitsch. angew. Chem., 1916, 29, i, 346—348, 349—351).—A sum- 
mary of the knowledge on this subject. T. H. P. 


Alunite from Marysvale, Utah. Watpemar T. ScHaLier 
(Bull, U.S. Geol. Survey, 1916, 610, 150—151).—The occurrence 
of alunite near Marysvale has been described by B. 8. Butler and 
H. 8. Gale (Bull. U.S. Geol. Survey, 1912, 511). Analysis I is of 
pink, translucent, coarsely granular, crystalline material, and II 
of compact, fine-grained material resembling porcelain: 


H,O 4H,0O 

Al,O,. Fe,0s. K,O. Na,O. SO,. P.0;. SiO,. at 105°. >105°. Total. 
I. 37-18 trace 10-46 0-33 38-34 0-58 0-22 0-09 12-90 100-10 
Il. 34-40 trace 9-71 0:56 36-54 0-50 5-28 O11 13-08 100-18 


Analysis I of the more pure material agrees closely with the 
usual formula 3A1,0,,K,0,4S0,,6H,O. When ignited, the pow- 
dered mineral gives off all its water and three-fourths of its 
sulphuric acid (44%), the residue consisting of soluble potassium 
sulphate (18%) and alumina (37%). About 92% of the total potass- 
ium sulphate is thus extracted from the mineral by ignition and 
leaching. L. J. 8S. 


Alunite, Psilomelanite, and Titanite. Epcar T. Wuerry 
(Proc, U.S. Nat. Museum, 1916, 51, 81—88).—A_phosphate-bear- 
ing alunite from Gonzales County, Texas, is white (very slightly 
yellow), chalky, and compact. D 2°67, H 1}, m 1°580+0°005. Ana- 
lysis I, by J. E. Whitfield, corresponds with: 51°01% of the alunite 
molecule K,| Al(OH).|,(SO,),, which is here called kalioalunite ; 
32°80% of the corresponding sodium compound, called natroalunite ; 
3°90% of the molecule K,H,[Al(OH),]|,(PO,),, called kaliohitch- 
cockite ; 2°42% of natrohitchcockite (these representing end-members 
of the alunite—beudantite group, A., 1911, ii, 1101), and a residue 
of 9°96% of clay as impurity: 

Al,O,. Fe,0, K,O. Na,O. SO; P.O; SiO, H,O. Total. 

I. 36-31 034 639 2-81 32:89 2-20 3-95 15-20 100-09 
I". 39-02 — 3:05 527 30-52 — 7-46° 1487 100-19 
IIT. 38-46 — 1:04 683 25-03 — 10:27 17-60 99-23 
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A sodium-bearing alunite from the Funeral Range Mountains, 
near Death Valley, California, is white, chalky, and compact. 
D 2°63, H 24—34, m 1°585+0°005. Analysis II of material from 
near the surface, and III of material from a depth of 60 feet, both 
by R. K. Bailey, corresponding respectively with 54°98 and 56°60% 
natroalunite with 21°82 and 5°90% kalioalunite, and remainder of 
23°39 and 36°73% representing clayey impurities. 

A lithium-bearing psilomelane from Tennessee, black and 
botryoidal, with D 4°20—4°30, gave analysis IV, by J. E. Whit- 
field. The barium may be present as sulphate and phosphate, the 
alumina and silica as clay, and the ferric oxide as limonite, whilst 
the other constituents are probably adsorbed in the manganese 
dioxide gel : 

H,O. Li,O. Na,O. K,0. CaO. BaO. MnO. CoO. 
IV. 11-40 0-35 1:20 0-44 trace 3-12 5-84 1-76 
NiO. Al,0,. Fe,0, MnO, SiO, P.O; SO. Total. 
IV. 0:32 7-83 2-20 56-54 7-68 0-49 0-89 100-06 

Titanite of. unusual habit occurs near Lambertville, New Jersey, 
as yellowish-brown, radiated-acicular crystals embedded in datolite. 
Analysis by J. E. Whitfield gave V: 

CaO. Fe,0;. TiO, SiO, P,O;. Total. Sp. gr. 
V. 27-32 632 36-40 29-16 0-42 99-62 3-52 

This corresponds with 89°21% of the titanite molecule, 
CaTiSiO, =Ca(TiO)”SiO,, with a remainder of 10°41%, giving the 
ratios Ca(FeO)’,SiO,, suggesting a compound isomorphous with 
titanite. L. J. 8. 


Inyoite and Meyerhofferite. Two New Oalcium Borates. 
Waxpemar T. Scwatrer (Bull. U.S. Geol. Survey, 1916, 610, 
35—55).—Large, rough, white crystals of rhombic habit from a 
colemanite deposit in the Mount Blanco district, Death Valley 
region, Inyo Co., California, were found to consist of a nucleus of 
colourless, glassy material (called inyoite, 2CaO,3B,0,,13H,O) sur- 
rounded by a reticulated or stellated mass of silky, fibrous material 
(called meyerhofferite, 2CaO,3B,0,,7H,O). The large crystals 
are thus pseudomorphs of meyerhofferite after inyoite, the altera- 
tion being due to loss of water on prolonged exposure to the air. 

Approximate measurements of these pseudomorphous crystals 
show that inyoite is monoclinic with the axial ratios a:b:c= 
0°94:1:0°67; B=62}°. The glassy material shows a good cleavage 
parallel to the base c(001). D 1°875, H about 2, refractive indices 
low, a=1°495, B=1°51, y=1°520. Before the blowpipe this mate- 
rial decrepitates and fuses with intumescence; it is readily soluble 
in acids. Analysis I agrees with the formula 


2Ca0,3B,0,,5H,0 + 8H,0. 
CaO. B,O;. H,O(<110°). H,O(>110°). Total. 
T. 20-5 [87-2] 26-1 16-2 100-0 
II. 25-45 46-40 1-01 27-75 100-61 
III. 25-6 [45-6] 0-3 28-5 100-0 


The white, fibrous meyerhofferite gives place on the surface of the 
pseudomorphs to smal!, transparent, colourless, prismatic crystals 
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of the same material. These are triclinic (a:b :¢=0°7923 :1:0°7750; 
a= 89°32’, B=78°19’, y=86°52’) with a perfect cleavage parallel 
to (010). D 2°120, H about 2, refractive indices: a=1°500, 
B=1°535, y=1'560. The material fuses without decrepitation, but 
with intumescence, to an opaque, white enamel ; it is readily soluble 
in acids. II is the mean of three analyses of the opaque, white, 
fibrous material, and III an analysis of the colourless, transparent, 
prismatic crystals, both agreeing with the formula 
2CaO,3B,0;,7H,0O. 

These new minerals differ from colemanite (2Ca0,3B,0;,5H,O) 
in the amount of their water of crystallisation. Meyerhofferite as 
well as the enneahydrate (2Ca0,3B,0;,9H,O) of the same series 
were prepared artificially by Meyerhoffer and van’t Hoff (A., 1907, 
ii, 260). L. J. 8. 


Spencerite, a New Zinc Phosphate from British Columbia. 
T. L. Warker (J/in. Mag., 1916, 18, 76—81).—The new mineral 
occurs as the core of stalactites of hemimorphite in the Hudson 
Bay zinc mine, near Salmo, in the West Kootenay district. It is 
snow-white, with brilliant pearly lustre on the perfect cleavage. 
The three rectangular cleavages and the optical characters suggest 
at first rhombic symmetry, but complex lamellar twinning is pre- 
sent, and etched figures are symmetrical about one plane only ; the 
crystallisation is therefore probably monoclinic. The following 
mean of two analyses agrees closely with the formula 


Zn;(PO,).,Zn(OH),,3H,0. 


ZnO. P,O;. H,O (at 160°). H,O (above 200°). Total. Sp. gr. 
60-18 26-18 9-81 3-50 99-67 3-143 


The mineral differs from the basic zinc phosphate tarbuttite 
(A., 1908, ii, 397) in containing water of crystallisation. 
L. J. 8. 


Lucinite, a New Mineral Dimorphous with Variscite. 
Watpemar T. Scuatter (Bull. U.S. Geol. Survey, 1916, 610, 
56—-68).—This occurs in intimate association with variscite near 
Lucin, in Utah (A., 1911, ii, 1103). It forms minute, green crystals 
of octahedral habit; these are orthorhombic with a:b:c= 
0°8729:1:0°9788, and differ only slightly in angles (less than 1°) 
from the orthorhombic variscite, the crystals of which are tabular 
in habit with a:b:c=0°8944:1:1°0919. The refractive indices 
(a=1°56, y=1'59) are very slightly higher than those of variscite. 
Analysis I is of granular material underlying the octahedral 
crystals, and II of 25 mg. of material consisting largely of the 
octahedral crystals with some granular material and tabular 
crystals of variscite. These analyses agree with the variscite 
formula Al,0,,P,0,;,4H,O. All the water is lost below 180°. 


Al,O,; P.O; H,0O. SiO,. Total. Sp. gr. 
I, 34-97 42-75 22-75 26.29 100-47 2-52—2-53 
deducted | 
II, 29 44 22 1 96 - 


L, J. S, 
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The Amblygonite Group of Minerals : Fremontite (= Natr- 
amblygonite). W. T. Scnarier (Bull. U.S. Geol. Survey, 1916, 
610, 141—142).—Various objections having been raised against 
the name natramblygonite (A., 1911, ii, 121), the new name, fre- 
montite, from Fremont Co., Colorado, is now proposed to take its 
place. The following, sometimes placed together under the species 
amblygonite, are reckoned as distinct mineral species: Amblygon- 
ite, Li(AIF)PO,; montebrasite, Li(AIOH)PO,; and fremontite, 
Na(AIOH)PO,. Durangite, Na(AlF)AsO,, belongs to the same 
group. L. J. S. 


Schneebergite. Wartpemar T. Scuatrer (Bull. U.S. Geol. 
Survey, 1916, 610, 81—94).—-Schneebergite was first described by 
Brezina (A., 1882, 150) as a calcium antimonate occurring as 
transparent, honey-yellow octahedra, Later Eakle and Muthmann 
(A., 1895, ii, 512) asserted it to be identical with garnet. As a 
matter of fact, both these minerals, very similar to one another in 
external appearance, occur in association at Schneeberg, Saxony, 
together with calcite, breunnerite, magnetite, copper-pyrites, etc. 
The schneebergite crystals are cubic, showing only the form of 
regular octahedron. They show anomalous low birefringence, but 
become optically isotropic at a high temperature. Refractive index 
2°09, D 5°41. The mineral is very difficultly fusible, and is in- 
soluble in acids, but is decomposed in a sodium carbonate fusion. 
Analysis gave: 


Sb. 0. FeO. CaO. Na,O. Insol. H,O. Total. 
57-40 15-19 851 17-42 0-10 0-30 1-67 100-59 


The water shown in this analysis was absorbed during the pro- 
longed grinding to a fine powder ; unground crystals yield no water. 
Oxygen was determined by reducing the mineral in a current of 
hydrogen and weighing the water, and its amount corresponds 
with the oxide Sb,O,. The simplest formula, R’SbO,, or more 
exactly Fe’Ca,(SbO;),, is interpreted as a mixture of pyro-anti- 
monate and pyro-antimonite, 2CaO,Sb,0, + 2CaO,Sb,0,;. L. J. S. 


Romeite. Watpemar T. Scuatter (Bull. U.S. Geol. Survey, 
1916, 610, 95—103).—The re-examination of schneebergite (see 
preceding abstract) led also to a reexamination of romeite and 
atopite. Romeite occurs at San Marcel, Piedmont, as thin veins 
between braunite and a mixture of piedmontite and albite. The 
small crystals are cubic octahedra with an imperfect octahedral 
cleavage. The colour of the crystals is russet, and of the powder 
seashell-pink. There is low anomalous double refraction; refrac- 
tive index, 1°87. The mineral is infusible before the blowpipe, and 
is insoluble in acids. Analysis I corresponds with the formula 
5R”O,38b,0, ; this may be regarded as a salt of a partly dehydrated 
pyro-antimonic acid, 3Sb,0,;,6H,O — H,O = H,)Sb,0,, : 


Sb. O. FeO. MnO. CaO. Na,O. H,O. Total. Sp. gr. 
T. 56:15 18-57 1-12 6-27 15-81 0-81 1-39 100-12 5-074 
II. 56-02 18-70 1-29 2-62 1481 5.08 1:12 99-64 5-044 
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The original Swedish atopite was not available, but a re-exam- 
ination of the so-called atopite from Miguel Burnier, Minas Geraes, 
Brazil (A., 1905, ii, 398), proves the identity of this with romeite. 
The characters are the same (refractive index 1°83), and analysis 
II agrees with the same formula. L. J. 8. 


The Natural Antimonites and Antimonates. WaLpremar 
T. Scuatter (Bull, U.S. Geol. Survey, 1916, 610, 104—105).—Six 
antimony acids are enumerated, namely, ortho-, pyro-, and meta- 
antimonous acids and ortho-, pyro-, and meta-antimonic acids, re- 
spectively H,Sb,O,, H,Sb,0;, H,Sb,O,, and H,Sb,O,, H,Sb,O,, 
H,Sb,0,. Hypo-antimonic acid, H,Sb,O,, derived from the tetr- 
oxide, may be regarded as the salt antimonious ortho-antimonate, 
Sb/’’,SbY,O,. Sixteen mineral salts are listed and compared with 
corresponding arsenates, phosphates, vanadates, columbates, tanta- 
lates, nitrates, and titanates. L. J. 8. 


Koechlinite (Bismuth Molybdate), a New Mineral. WALDEMAR 
T. Scmatter (Bull. U.S. Geol. Survey, 1916, 610, 10—34).— 
Greenish-yellow crystals having the form of thin, square plates at 
first thought to be torbernite, are present as a single specimen in 
the Natural History Museum at Vienna. The specimen came from 
the Daniel mine at Schneeberg, Saxony, and shows, in addition to 
koechlinite, native bismuth and some undetermined minerals on a 
matrix of quartz. The crystals are orthorhombic (a:b:c= 
0°9774:1:1°0026); they are tabular parallel to the macropinacoid 
a(100), and have a perfect cleavage in this direction, Twinning 
on the brachydome (011) is frequent, and markings and etched 
figures on the faces suggest that the crystals may be hemimorphic. 
The refractive indices are very high, 8;,=2°55. The mineral fuses 
readily, and is readily soluble in hydrochloric acid, but not so 
easily in nitric acid. Deducting quartz, the average of three 
partial analyses made on smail amounts of material is: Bi,O,, 77°1; 
MoO,, 22:4; H,O, 0°2%, corresponding with the formula 
Bi,O;,MoO;, which may be written as (BiO)/,MoO,, bismuthyl 
molybdate. L. J. S. 


Probable Identity of Mariposite and Alurgite. WALDEMAR 
T. Scuatter (Bull. U.S. Geol. Survey, 1916, 610, 139—140).—A 
comparison of Hillebrand’s analyses of mariposite (A., 1899, ii, 37) 
with Penfield’s analysis of alurgite (A., 1894, ii, 55) suggests the 
identity of these minerals; and this is fully supported by a com- 
parison of their physical and optical properties, so far as these 
have been determined. The alurgite analysis gives the formula 
6(H,K),0,2Mg0,3A1,0,,12Si0,, and the mariposite micas probably 
represent a mixture of this with a second end-member, the formula 
of which is perhaps 3H,0,K,0,4A1,03,12Si0,. L. J. 8. 


The Chemical Composition of Tremolite. WALDEMAR T. 
Scatter (Bull. U.S. Geol. Survey, 1916, 610, 133—136).—Five 
trustworthy analyses of tremolite by Allen and Clement (Amer. J. 
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Sci., 1908, 26, 101) showed about 2—2}% of water, which was 
expelled only at a high temperature; this they regarded as dis- 
solved water held in solid solution, and not as an essential com- 
ponent of the mineral. A recalculation of these analyses shows that 
the ratio RO:SiO, approximates very closely to 1:1 when the 
water is included with the bases, but when it is neglected this ratio 
is 0°88:1. Water therefore enters into the composition of the 
mineral, and the formula is written H,O,2CaO,5MgO,8SiO,, instead 
of that usually given, namely, CaO,3MgO,4Si0,. L. J. 8. 


Velardenite, a New Member of the Melilite Group. WALDEMAR 
T. Scuatter (Bull. U.S. Geol. Survey, 1916, 610, 106—108).—The 
compound 2Ca0O,A1,0,,Si0, enters into the composition of the iso- 
morphous series of melilite and gehlenite, and it has been prepared 
artificially by Weyberg (A., 1905, ii, 89) and by Shepherd and 
Rankin (A., 1911, ii, 725). The composition of the “gehlenite” 
from the Velardefia mining district, Mexico, described by Wright 


(A., 1909, ii, 61) can be explained by a mixture of 80% of this mole- 


cule with 20% of akermanite, 4Mg0,8CaO,9SiO,; and the physical 
characters of this mineral agree closely with those of the artificial 
compound, to which the name velardefiite is applied. In seventeen 
published analyses of members of the melilite series the velardefiite 
molecule enters into eleven, and in three of them to the extent 
of more than 50%. L. J. 8. 


The Melilite Group. Watpemar T. Scuatier (Bull. U.S. Geol. 
Survey, 1916, 610, 109—128).—A review is given of the several 
attempts to explain the composition of the minerals: melilite, 
gehlenite, ikermanite, and fuggerite. They are now explained as 
isomorphous mixtures of the following four primary compounds: 
Sarcolite, 3CaO,A1,0,,3S8i0, ; a hypothetical soda-sarcolite, 

3Na,0,A1,03,38i05, 
velardefiite, 2CaO,A1,0,,Si0, (see preceding abstract); and aker- 
manite, 4MgO,8CaO,9Si0,. Seventeen published analyses are re- 
calculated and found to accord with this theory. The greatest 
divergence is shown by those rich in iron, in which perhaps a ferric 
iron sarcolite, 3CaO,Fe,0,,38i0,, may be present. The results are 
plotted on a triangular diagram (sarcolite and soda-sarcolite being 
here combined). The fact that the optical sign of these minerals 
varies from positive to negative suggests that the refractive indices 
are not linear functions of the chemical composition; or perhaps 


there may be a double compound of akermanite and sarcolite. 
L. J. 8. 


Sulphatic Cancrinite from Colorado. Esper 8S. Larsen and 
Georce Sreicer (Amer. J. Sci., 1916, [iv], 42, 332—334).—This 
mineral is a constituent of the rock uncompahgrite (A., 1914, ii, 
813) from Beaver Creek, Gunnison Co., Colorado, having been appa- 
rently derived from melilite. It is colourless with a poor prismatic 
cleavage and rod-like inclusions parallel to the prismatic axis. It 
differs from ordinary cancrinite, optically, in its lower refractive 
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indices (w =1°509, e=1°500), and birefringence (w—¢=0°009, posi- 
tive); and, chemically, in containing much S8O,, isomorphously 
replacing CO,. Analysis by G. Steiger gave: 


H,O 
SiO, TiO, Al,0,. CaO. SrO. K,O. Na,O. at105°. H,O. CO,. SO,. Total. 
33-70 0-07 29-40 4:18 0-08 1-45 18-52 0-72 4-24 3-18 4-65 100-19 


L. J. 8. 


Optically Positive Cordierite. I. C. Cuacko (Geol, Mag., 1916, 
{vi], 3, 462—464).—Violet patches and spots of cordierite are pre- 
sent in a diorite from Teruwulla, in Travancore. Under the micro- 
scope, the mineral shows strong pleochroism and lamellar twinning ; 
numerous globular inclusions (the larger ones identified as mon- 
azite) are surrounded by pleochroic halos. The optic sign is some- 
times negative, as is usual in cordierite, but sometimes it is posi- 
tive, this being due to the fact that the optic axial angle 2V is near 
90°. Analysis of material with D less than 2°65 gave: 


SiO, AIL,O,. Fe,O0,. FeO. CaO. MgO. H,O. Total. 
49-74 35:21 565 3-00 1:05 430 1-74 100-69 


In this analysis ferric oxide has perhaps been estimated too high 
and the ferrous oxide too low. L. J. 8. 


Ceriferous Eucolite from Madagascar. A. Lacrorx (Bull. Soc. 
frang. Min., 1915, [that is, 1916], 38, 278—285).—Fine-grained 
soda-granites occurring near Ampasibitika, north-west Madagascar, 
contain egirite, riebeckite, zircon, and a mineral allied to eucolite. 
The last is yellowish-brown to rose, and forms small globular or 
rhombohedral crystals. It is optically uniaxial and negative, and 
strongly pleochroic. D.2°97. Material could not be separated for 
analysis, but the following results were obtained by Pisani on the 
portion of the rock decomposed by hydrochloric acid: 


SiO,. ZrO,. (Ce,La,Di),0,. FeO. MnO. CaO. Na,O. Total. 
40-0 16-4 22-5 56 O1 61 66 97-3 


Analyses of the rocks show: SiO,, 66°4—70°8; Na,O, 5°1—7°3; 
Ce,0,, 0°40—1°30; ZrO,, 0°65—3°71; ete. This type of rock is very 
similar to rockallite, but differs in containing eucolite, and it is 
named fasibitikite. L. J. 8. 


The Meteoric Stones of Launton, Warbreccan, Cronstad, 
Daniel’s Kuil, Khairpur, and Soko-Banja. G. T. Prior (Min. 
Mag., 1916, 18, 1—25).—-In this series of chondritic meteoric stones 
there is a wide range in the amounts of metallic nickel—iron present 
(4—254%). The conclusion is drawn that in chondritic meteoric 
stones the less the amount of nickel-iron the richer it is in nickel, 
and the richer in iron are the associated magnesium silicates (see 
following abstract). 

I. The Launton stone was seen to fall on February 15th, 1830, 
at Launton, near Bicester, Oxfordshire; its original weight was 
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1023 grams, and it has not previously been examined in detail. 
It belongs to the intermediate veined chondrite group. Under I 
is given the bulk-analysis deduced from the analyses of the por- 
tions attracted and unattracted by a weak magnet; Ia gives the 
composition of the olivine (3°3Mg,Si0O,,Fe,SiO,) from an analysis 
of the portion of the unattracted material soluble in dilute hydro- 
chloric acid; and Id gives the calculated mineral composition. 
II. The Warbreccan stones were found in 1904 in the Warbreccan 
run, about forty miles west of Windorah, in central Queensland. 
Two large stones weigh 31,610 and 29,100 grams (about 69 and 
64 lb. respectively), and a third weighs 443 grams. They belong 
to the white-veined chondrite group. The composition (IIa) of 
the olivine is 3°37Mg,SiO,,Fe,SiO, III. The Cronstad (Orange 


a om — 


Fe. Ni. Co. Fe. 8S. Ca. 5S. SiO, TiO,. Al,O,. Cr,0,. Fe,O3. 
T. 7-20 1-20 0-08 3-80 218 — 39.70 0-18 2-40 0-31 1-49 


II. 6-03 1:06 0-08 4.09 2-31 — — 39-86 0-21 1-71 O41 2-15 
IIT. 16-71 1-55 0-23 3-29 188 — — 37-24 0-30 2-41 037 — 
IV. 23-70 1-78 0-12 5-15 2-94 0-48 0-38 38-47 0-12 1:78 0-23 — 
V. 16-83 1-29 0-17 4:47 2-560-19 0-15 42-64 nil. 1:76 t 2-88 
VI. 3-17 1:06 0-09 3:17 181 — — 41-45 0-10 2-12 036 — 


FeO. MnO. NiO. CaO. MgO. K,O. Na,O. P,O;. H,O. C 

I, 12-35 0-29 0-12 2-09 24-89 0-09 1:01 0-15 042 — 99-95 
II. 12-84 0-39 0-12 2-01 24-75 0-06 0-92 026 080 — 
III. 917 0-04 0-10 1-45 23-61 0-07 0-67 0-25 034 — 
IV. 0-23 0-02 0-11 1:03 21-63 0-15 0-64 trace 0-34 0-32 99-91* 
VY. — — — 146 23-09 0-10 0-80 trace 0-20 0-41 
VI. 17-73 0:05 — 1-92 25-63 0-07 0-85 0-24 017 — 99-99 
* Including Cr,S,, 0-29. t Including FeO,Cr,0;, 0-39; FeS,Cr,S;, 0-29. 


SiO,. FeO. CaO. MgO. FeS,etc. Insol. Total. 

Ta. 17-05 9-25 0-35 17-34 8-94 46-65 99-58 
IIa. 16-60 9-62 ~- 18-09 10-53 44-68 99-52 
IIIa. 14-85 7-49 —- 16-36 6-63 54-78 100-11 
Via. 20-29 14-44 0-35 19-26 5-51 40-17 100-02 


Chro- Daubree- Apa- _Bronz- Oli- Old- Tro- 

Felspar. mite. lite. tite. ite. vine. hamite. lite. 

Ib. 10-82 0-45 — 0-36 29-50 41-91 — 5-98 

Ild. 8-50 0-60 — 0-59 33-54 39-80 — 6-40 

Ill. 9°43 0-54 — 0-56 35-03 29-44 — 5-17 

IVb. 847 0.34 0-40 — 55-76* — 0-86 7-96 

Vb. 8-25 0-39 0-29 — 60-31* — 0-34 7-03 

VIb. 9-09 0-45 — 0-56 30-60 49-61 — 4-98 

Nickel- 
iron. Graphite. Water. FeO,TiO,. Fe,O;. NiO. Total. Sp. gr. 
Tb. 8.48 — 0-42 0-33 1-49 0-12 99-86 3-35 
IIb. 7-17 — 0-80 0-39 2-15 0-12 100-06 3-48 
IIIs. 18-49 — 0-34 0-56 — 0-10 99-66 3-61 
IVb. 25-45 0-32 0-34 0-36 — — 100-26 3-66 
Vb. 18-29 0-41 0-20 — 2-88 — 99-90t 3-49 
VIb. 4-32 — 0-17 0-18 — — 99-96 _- 
* Enstatite. t Including SiO,, 1-51. 


Free State) stones fell on November 19th, 1877. They belong to 
the grey chondrite group. The composition (IIIa) of the olivine 
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is 4Mg.,SiO,.Fe,Si0,. IV. The Daniel’s Kuil (Griqualand West, 
South Africa) stone fell on March 20th, 1868; its original weight 
was 2 Ib. 5 oz. It was partly analysed by A. H. Church (this 
Journal, 1869, 7, 22). V. The Khairpur (Punjab, India) 
stones fell on September 23rd, 1873. This and Daniel’s Kuil 
belong to the rare Hvittis type of meteoric stones. VI. The Soko- 
Banja (Alexinatz, Serbia) stones fell on October 13th, 1877; VI 
gives the bulk-analysis, VIa the composition of the olivine, 
24Mg,SiO,,Fe,SiO,, and VIb the mineral composition. 
L. J. 8. 


The Genetic Relationship and Classification of Meteorites. 
G. T. Prior (Min. Mag., 1916, 18, 26—44).—Chondritic meteoric 
stones are divided into four groups, of which the following are 
taken as the types: (1) Daniel’s Kuil (Hvittis); (2) Cronstad; 
(3) Baroti (A., 1914, ii, 64); and (4) Soko-Banja. The conclusion 
arrived at from the analyses of these stones (see preceding abstract) 
is illustrated in the following table: 


Per- Ratio of Ratio of 
centage Feto Ratioof Ratioof total 
of Niin MgOto MgOto Fe atoms 
nickel- nickel- FeOin FeOin to Mg 


Type. iron. iron. olivine. pyroxene. atoms. 
(1) Daniel’s Kuil ... 254 13 = co 1-03 
(2) Cronstad ......... 184 11 4 6 1-22 
(3) Baroti ..........+ 9 64 3 4 1-46 
(4) Soko-Banja ...... 4 3 24 3 1-80 


These groups, depending on the richness in nickel of the nickel- 
iron and its interrelation with the ratio of MgO to FeO in the 
magnesium silicates, are given the symbols Cl—C4. In the same 
way, non-chondritic stones (achondrites) fall into four groups, 
Al—A4, with an extra group, A5, for the angrites, nakhlites, etc., 
and the meteoric irons (siderites) into the groups S1—S4. 

It is supposed that all meteorites have been derived from a 
single magma, the differences between them depending on the 
degree of oxidation. With increasing amount of oxygen, the 
smaller amount of the metallic portion becomes richer in nickel 
and the magnesium silicates richer in iron. L. J. 8. 


Amount of Phosphoric Acid in the Sea-water of Plymouth 
Sound. Donatp J. Matrnews (Reprint. J. Marine Biol. Assoc. 
United Kingdom, 1916, 11, 122—130)—From September, 1915, 
to February, 1916, the average amount of phosphoric acid (P,O;) 
in water collected half a mile outside Plymouth breakwater was 
0°044 mg. per litre; an increase in the amount was noticed when 
the supply of land-water rose after rain. It was found that, 
although previous oxidation with permanganate considerably 
increased the quantity of phosphoric acid, oxidation by boiling 
with permanganate was not complete. The method adopted for 
the estimation consisted in precipitating the phosphoric acid 
together with ferric hydroxide, dissolving the precipitate in nitric 
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acid, and then estimating the phosphoric acid colorimetrically as 
described by Pouget and Chouchak (A., 1909, ii, 266). 
W. P. &. 


Analytical Chemistry. 


New Forms of Laboratory Apparatus. C. KIpPENBERGER 
(Zeitsch. angew. Chem., 1916, 29, i, 351—352, 359—360. Compare 
A., 1905, ii, 608).—Descriptions and views are given of: Three 
forms of apparatus for the treatment of a solid substance with cooled 
extracting solvent ; in one form the solvent, after acting on the sub- 
stance, passes into a purifier containing, for instance, either sul- 
phuric acid to retain bases or a decolorising agent, and thence 
through a condenser to the bottom of the flask, from which the sol- 
vent is distilled. A perforator, which permits of the extraction of an 
aqueous liquid by a solvent heavier than water. A suction apparatus 
shaped like a jacketed funnel, the jacket being fitted with a short 
glass tube for connexion with a pump, and the inner surface ground 
to fit a small glass beaker; the base of the latter is blown in and 
perforated, and filled with asbestos sufficiently thickly to cover the 
perforations; the apparatus may be used, for example, for starch 
estimations, the starch being dried and weighed in the perforated 
beaker. A mechanical mixing apparatus for the estimation of 
milk-fat and other purposes. z. OP. 


The Estimation of the Relative Turbidity or Opacity of 
Fluid Suspensions including Bacterial Emulsions. Grorcrs 
Dreyer and Artuur Duncan Garpner (Biochem. J., 1916, 10, 
399—407)—-A method is given for determining the relative 
turbidity of fluids placed in small test-tubes against a dark back- 
ground by the use of artificial light, and its application to the 
measurement of agglutination of bacteria is described. 8. B. 8. 


Volumetric Estimation of Hydrogen by Oxidation with 
Activated Chlorate Solutions. Removal of Carbon Monoxide 
by Means of Mercuric Chromate. K. A. Hormann (Ber., 1916, 
49, 1650—1662. Compare this vol., ii, 45)—The oxidation of 
hydrogen in the sodium chlorate pipette for the purpose of gas 
analysis requires that both the hydrogen and the chlorate shall be 
activated. Palladium alone is not suitable for the first purpose, 
since it becomes oxidised by a chlorate in the presence of osmium 
tetroxide. For this reason, then, the porous tubes impregnated 
with platinum are used; the hydrogen is sufficiently quickly 
activated by the platinum to reduce the palladium oxide, and then 
the liberated palladium increases the activity. The activation of 
hydrogen is favoured in alkaline solutions, that of the chlorate by 
acids, wherefore a compromise is effected by using sodium hydrogen 
carbonate, Some new details are given about the preparation of a 
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pipette active enough to absorb hydrogen from rich gaseous mix- 
tures within half an hour. 

The velocity of the absorption by this pipette is so greatly 
lessened by traces of carbon monoxide that it is easy to recognise 
whether this gas has been incompletely removed from a mixture. 
The usual cuprous chloride reagents seldom effect a complete 
absorption of carbon monoxide. The last traces can be removed, 
however, by using a second pipette containing mercuric chromate 
deposited on broken earthenware, and the subsequent absorption of 
hydrogen then proceeds quickly. J.C. W. 


Contact Poisons. Retardation of the Oxidation of Hydrogen 
in the Chlorate Pipette by Carbon Monoxide. K. A. Hormann 
and Hetce Scurestep (Ber., 1916, 49, 1663—-1669. Compare pre- 
ceding abstract)—Some experiments on the influence of carbon 
monoxide on the absorption of hydrogen in the chlorate pipette 
are reproduced by curves. Although carbon monoxide is itself 
oxidised, as little as 0°2% makes a pronounced effect on the absorp- 
tion of hydrogen. This is not due to a mechanical poisoning of 
the hydrogen activator (palladium—platinum), but to a chemical 
effect on the activation of the chlorate solution, for an increase 
in the amount of the active oxidising agent, brought about by add- 
ing gaseous oxygen, accelerates the absorption. The pipette rights 
itself within an hour after being used for hydrogen and carbon 
monoxide mixtures if the platinised porous tubes are kept immersed 
in the chlorate solution. J. C. W. 


Efficiency of Calcium Chloride, Sodium Hydroxide, and 
Potassium Hydroxide as Drying Agents. Grecory P. Baxter 
and Howarp W. StTaRKWEATHER (J. Amer. Chem. Soc., 1916, 38, 
2038—2041).—The relative and the absolute efficiency of calcium 
chloride, sodium hydroxide, and potassium hydroxide as desiccating 
agents have been examined at 0°, 25°, and 50°. The various sub- 
stances were dried by melting, broken into small pieces, and filled 
into two U-tubes so that a layer of 70 cm. was produced. Moist 
air was passed over this layer and then through a weighed tube of 
phosphoric oxide. A second series of experiments was also made 
in which dry air was passed over the system. From the results, it 
is shown that the lowest hydrate of calcium chloride has a maxi- 
mum vapour pressure of 0°07 mm. at 0°, 0°34 mm. at 25°, and 
1°34 mm. at 50°; sodium hydroxide, 0°04 mm. at 0°, 0°15 mm. at 
25°, and 1°15 mm. at 50°; potassium hydroxide, 0°007 mm. at 50°. 
The weight of water left in one litre of gas at 25° which has been 
dried by the following desiccating agents is: calcium chloride, 
0°36 mg.; calcium bromide, 0°2 mg.; zine bromide, 1°1 mg.; zinc 
chloride, 0°8 mg.; sodium hydroxide, 0°16 mg.; potassium hydr- 
oxide, 0°002 mg.; potassium hydroxide at 50°, 0°007 mg., and 
sulphuric acid, 0°003 mg. J. F. S. 


Systematic Separation of the Anions of Group I. Anions 
the Silver Salts of which are Insoluble in Nitric Acid. H.C. P. 
Weser and H. A. Winxetmann (J. Amer. Chem. Soc., 1916, 38, 
2000—2013).—A method is described by means of which any mix- 
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ture of the ions Cl’, Br’, I’, CN’, CNS’, Fe(CN),/’’, Fe(CN),/’”’, and 
S” may be separated with quantitative accuracy. The separation 
is adequate when the respective ions form 0°01—0°0001 of the total. 
The method consists of six different stages: (1) The mixed solu- 
tion is treated with 1—3 c.c. of dilute nitric acid and an excess 
of zinc nitrate solution, whereby the ferricyanide and ferrocyanide 
are precipitated. The precipitate is filtered and washed with dilute 
ammonium nitrate, and dissolved in 10 c.c. of 3% sodium hydroxide 
solution. To the resulting solution 5 c.c. of 5% ammonium nitrate 
and a few drops of zinc nitrate are added, when zinc ferrocyanide 
is precipitated, which may be confirmed by converting into cupric 
or ferric ferrocyanide. The ferricyanide is detected in the filtrate 
from the ferrocyanide by treating with dilute hydrochloric acid 
and a few drops of potassium iodide and 1 c.c. of chloroform, when 
the liberation of iodine indicates the presence of ferricyanide. 
(2) The filtrate from the zinc precipitation is treated with silver 
nitrate, filtered, and washed with very dilute nitric acid. (3) The 
precipitated silver salts are transferred to a beaker and treated 
with 2 c.c. of 2M mercuric acetate containing 5% acetic acid. The 
mixture is digested for fifteen minutes on a steam-bath, treated 
with 2 c.c. of 2M sodium acetate, and diluted to 20 cc. The 
cyanide has been converted into a soluble mercuric complex, whilst 
the other silver salts are not attacked. The solution is filtered 
and treated with hydrogen sulphide to remove the mercury. This 
is filtered and treated with a little sodium hydroxide and a few 
drops of ammonium sulphide, and evaporated to dryness on a 
steam-bath. A little dilute sulphuric acid is added to decompose 
the excess of polysulphides, and after filtration, a little ferric 
chloride is added, when the formation of a blood-red coloration 
indicates the presence of cyanide in the original mixture. (4) The 
residual silver salts are treated with 10—15 c.c. of 8% sodium 
hydroxide and 1 gram of sodium formate, and boiled for five to ten 
minutes. The solution is made up to 20 c.c. and filtered, when the 
chloride and thiocyanate pass through as sodium salts, the residual 
silver salts remaining in the precipitate along with reduced silver. 
The solution is nearly neutralised with dilute sulphuric acid, and 
then treated with excess of sulphurous acid and copper sulphate 
solution. The precipitated cuprous thiocyanate is filtered off and 
the filtrate boiled with a little nitric acid to remove the sulphur 
dioxide, and treated with silver nitrate, when the chloride is pre- 
cipitated. (5) The remaining precipitate from (4) is covered with 
concentrated ammonia, and a quantity of molecular copper is 
added, when the silver bromide and iodide are instantaneously 
reduced, and cuprous iodide and bromide pass into solution, leav- 
ing the silver sulphide unattacked. This is filtered off and the 
solution neutralised with sulphurous acid, and an excess of 
sulphuric acid is added. If iodide is present, there is a white pre- 
cipitate of cuprous iodide. This is filtered off, and the filtrate 
warmed with nitric acid to remove the sulphur dioxide, and the 
bromide is precipitated by silver nitrate. (6) The precipitate, 
which contains any sulphide that may be present, is dissolved in 
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nitric acid diluted to 100 c.c., and precipitated as barium sulphate. 
The quantities mentioned in the above refer to an initial quantity 
of material of about 0°3 gram. A large number of analyses are 
quoted to show the trustworthiness of the separations. J. F. S. 


Silver Chromate. P. N. van Ecx (Pharm. Weekblad, 1916, 
53, 1554—1558).—In Mohr’s method of estimating chlorides, the 
operation should be carried out at the ordinary temperature. The 
nitrate produced in the reaction has no appreciable influence on 
the silver chromate formed. A concentrated solution of ammonium 


nitrate is a good crystallising medium for silver chromate. 
A. J. W. 


[Estimation o.] Chlorides in the Presence of Thiocyanates. 
F. W. Bruckmituer (J. Amer. Chem. Soc., 1916, 38, 1953—1955). 
—It is shown that chlorides can be titrated with silver nitrate 
solution, using chromate as indicator, in the presence of thio- 
cyanates. The method is applicable to the estimation of chlorides 
in water analysis. A sample is raised to the boiling point and 
nitric acid is added drop by drop, the amount required depending 
on the quantity of thiocyanate present. Generally, 2—3 c.c. are 
sufficient. The solution is boiled for fifteen minutes, and filtered 
if much sulphur is deposited. After cooling, it is neutralised with 
a normal solution of sodium hydrogen carbonate, using methyl- 
orange as indicator, and then titrated with silver nitrate in the 
usual way. Four points are specially investigated, with the follow- 
ing results: (1) It is shown that the thiocyanate may be decom- 
posed at 100° by such quantities of nitric acid as are insufficient 
to oxidise or cause the vaporisation of the hydrochloric acid; 
(2) that all but traces of the hydrogen cyanide formed during the 
decomposition can be volatilised during the time required for 
oxidation ; (3) that sulphur is not present in the oxidised solution 
in such a form as to react with the silver nitrate; and (4) that the 
colour of the methyl-orange indicator does not interfere with the 
chromate end-point. Incidentally, it is shown that chloride may 
be titrated in solutions containing 0°0007N-sulphuric acid, but 
above this concentration an end-point cannot be obtained. 

J. F. S. 


Estimation of the Active Chlorine Content of Hypochlorites. 
Comte (J. Pharm. Chim., 1916, [vii], 14, 232—233).—The iodo- 
metric method is recommended. The results obtained may be ex- 
pressed in French chlorometric degrees, that is, litres of active 
chlorine per kilogram of the hypochlorite. W. P. S. 


The Use of Methylene-blue as a Reagent in Chemical 
Analysis. Application of the Process to the Detection and 
Estimation of Perchlorates in Chili Saltpetre. A. Monnier 
(Arch. Sci. phys. nat., 1916, [iv], 42, 210—216).—The following 
acids in dilute solutions, preferably in the form of their alkali 
salts, give coloured, crystalline precipitates with a solution of 


ii. 640 ABSTRACTS OF CHEMICAL PAPERS, 


methylene-blue. Hydriodic acid gives a deep blue precipitate, 
showing bronze-green by reflection ; perchloric and hydroferricyanic 
acids, violet precipitates, bronze-green by reflection; persulphuric, 
dichromic, and permanganic acids, rose-violet precipitates, bronze- 
green by reflection; metavanadic, molybdic, and tungstic acids, 
deep blue precipitates. The precipitate with a persulphate is 
readily distinguished from that with a perchlorate in that the 
former when calcined leaves a slight residue showing the reactions 
of a sulphate, and the latter when heated decomposes violently 
with deflagration. 

The amount of potassium perchlorate can be readily estimated 
colorimetrically in a sample of Chile saltpetre by this method. To 
20 c.c. of a 5% solution of the crude nitrate 1 c.c. of a 0°3% solu- 
tion of methylene-blue in water is added, and the mixture left 
overnight. A crystalline precipitate forms, and the supernatant 
liquid is tinted blue. This colour is compared with that of standard 
tubes containing varying amounts of pure potassium perchlorate. 
If the perchlorate is present to the extent of less than 0°2%, a 10% 
solution of crude nitrate, and if more than 0°5%, a 2°5% solution of 
crude nitrate is used. If the crude nitrate contains any iodide, this 
can be first removed by shaking the solution with moist silver oxide. 


W. G. 


Estimation of Hydrogen Sulphide in Water. L. W. WINKLER 
(Zeitsch. angew. Chem., 1916, 29, i, 383—384).—The sample of 
water is taken in a 500 c.c. bottle containing from 10 to 20 grams 
of marble previously treated with dilute hydrochloric acid and 
washed ; it should be ascertained that the marble yields carbon 
dioxide free from any trace of hydrogen sulphide. The bottle is 
filled completely with the water. Immediately before the estima- 
tion is commenced, the stopper of the bottle is removed and 
replaced by a rubber stopper, through which passes the stem of a 
bulb tube provided with a side-tube; a tapped funnel containing 
hydrochloric acid is attached to the top of the bulb tube, and the 
side-tube is connected with an absorption vessel containing acid- 
free bromine water. A small U-tube filled with cotton wool is 
placed between the side-tube and the absorption vessel. Hydro- 
chlorie acid is introduced slowly into the water in the bottle, and 
the carbon dioxide liberated from the marble passes over into the 
absorption vessel, carrying with it the hydrogen sulphide. The 
addition of the hydrochloric acid is so regulated that the evolution 
of carbon dioxide proceeds steadily for three hours. After this 
time, the contents of the absorption vessel are transferred to a 
basin, evaporated until all free bromine and hydrogen bromide 
have been expelled, and the solution then titrated with WV /100- 
borax solution, using methyl-orange as indicator. Each c.c. of 
N/100-borax solution is equivalent to 0°1705 mg. of hydrogen 
sulphide. Since the oxidation of the hydrogen sulphide proceeds 
according to the equation H,S+4Br,+4H,O=H,SO,+8HBr, an 
alternative volumetric method may be used; the solution is boiled 
in a flask for ten minutes to expel free bromine, then cooled, and 
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titrated with WV/10-borax solution. In this case, 1 c.c. of W/10- 
borax solution (19°11 grams of the crystallised salt per litre) corre- 
sponds with 0°341 mg. of hydrogen sulphide. 

The following method is recommended for the estimation of 
hydrogen sulphide in relatively strong solution. A stoppered 
250 c.c. flask containing 100 c.c. of WV/10-permanganate solution 
and 1 gram of pure sodium hydroxide, is weighed. A few c.c. of 
the hydrogen sulphide solution are then introduced, and the flask 
is again weighed. After one hour, the contents of the flask are 
acidified with sulphuric acid, potassium iodide is added, and the 
liberated iodine titrated with N/10-thiosulphate solution. Each 
c.c. of V/10-permanganate solution is equivalent to 0°4263 mg. of 
hydrogen sulphide. W. P. 8. 


Micro-volumetric Analysis. II. Quantitative Esti- 
mation of Slight Quantities of SO,.* H. J. Hamsurcer 
(Proc. K. Akad. Wetensch. Amsterdam, 1916, 19, 115—125).— 
The micro-volumetric method, already applied in the estimation 
of small quantities of potassium (this vol., ii, 50), has been found 
to yield satisfactory results in the estimation of sulphate by pre- 
cipitation as barium sulphate. The precipitate is forced into a 
calibrated capillary tube by centrifuging, and when constant the 
volume of the precipitate is read off. The tube is calibrated by 
preliminary experiments with solutions containing known quantities 
of sulphate. 

These experiments showed that the volume of a given quantity 
of precipitated barium sulphate depends on the size and shape of 
the crystals, and on this account it has been found necessary to 
carry out the precipitation under certain definite conditions. In 
particular, it is essential that the precipitated barium sulphate 
should consist of very small crystals, and this result may be attained 
by the addition of acetone. 

The procedure adopted is to add 2°5 c.c. of hydrochloric acid 
(concentrated acid diluted with an equal volume of water) to 5 c.c. 
of the sulphate solution ; to this solution are added 5 c.c. of a barium 
chloride solution (2°44% BaCl,,2H,O) containing three to five drops 
of acetone. The precipitate formed is centrifuged until the volume 
is constant. 

When the estimation is carried out in this manner, the result 
obtained is not affected by the presence of sodium, potassium, 
calcium, magnesium, chloride, or phosphate in the original solution. 


H. M. D. 


Detection of Small Quantities of Selenium and its Dis- 
tinction from Arsenic. JrAN Meunter (Compt. rend., 1916, 163, 
332—334).—Selenious acid and selenites in solution are reduced 
by nascent hydrogen, giving hydrogen selenide, which when heated 
decomposes, depositing selenium, this occurring if selenium is 
present when applying Marsh’s test for arsenic. If there is a 
large amount of selenium present, it is readily detected by its red 
colour, but if the amount is very small, the deposit resembles that 


* and Biochem. Zeitsch, 1916, 77, 168—188. 
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of arsenic. The following process can be used to detect the 
selenium. A current of hydrogen sulphide is passed into the hot 
solution containing a little sulphurous acid. The precipitate of 
finely divided sulphur carries down with it any selenium end 
arsenious sulphide, and is clotted by stirring. If selenium is 
present, the clots are brown, whereas with arsenious sulphide they 
are yellow, as is the case with sulphur alone. The brown clots 
may be dried and the sulphur and selenium separated by careful 
sublimation in a closed tube. W. G. 


Weighing Boats for Kjeldahl Nitrogen Estimations. C. 
Baumann and J. Grossretp (Chem. Zeit., 1916, 40, 792).—For 
weighing soft or sticky materials, such as meat and jams, and for 
transferring them to the Kjeldahl decomposition flask, small boats 
of stout parchment paper are recommended. They are very light, 
contain only inappreciable quantities of nitrogen, and are readily 
and completely destroyed by the sulphuric acid during the com- 
bustion. G. F. M. 


Estimation of Nitrogen in Organic Compounds by the 
Microchemical Method and by the Ordinary Method. G. 
Fisceman (Rend. Accad. Sci. Fis. Mat. Napoli, 1915, [iii], 21, 
135—142).—The author suggests several modifications in Pregl’s 
apparatus for the micro-estimation of nitrogen in organic com- 
pounds and in the method of using it (compare Dubsky, A., 1914, 
li, 486). 

Fos’ fossing which occurs in the 50% potassium hydroxide solu- 
tion with which the micro-nitrometer is filled may be avoided by 
employing a 25% solution which has been subjected to protracted 
boiling ; in this the bubbles of gas break readily. 

When a Kipp’s apparatus is used for generating the carbon 
dioxide, the air cannot be eliminated completely, even by boiling 
the liquid and the lumps of marble, and cooling in a current of 
carbon dioxide. Dubsky’s empirical correction of the volume of 
nitrogen measured by diminishing it in all cases by 2% cannot be 
accepted. The inaccuracy of the measured volume of nitrogen is 
due partly to adhesion of the potassium hydroxide to the glass, 
which may cause a constant error, but the amount of air in the 
carbon dioxide is variable, and in the author’s experiments is 
about 0°0015 c.c. per minute or 0°015—0°022 c.c. for a combustion 
lasting ten to fifteen minutes; this error, on a total gas volume of 
0°5 c.c., represents 3—4%, and may be obviated by use of an 
apparatus devised by the author. It consists (see figure) of a bulb 
A fitted with a perforated base which is covered with glass-wool 
pressed moderately tightly; this serves as a holder for the calcium 
carbonate. The bulb B, the U-tube, and the bulb C serve as the 
acid reservoir. The apparatus is first filled with boiling water by 
applying suction at e by means of a pump, a being then closed and 
the suction increased in intensity, so that the water boils in the 
apparatus and is most drawn towards e. Boiling 50% potassium 
hydroxide solution is then sucked into the apparatus, a again closed, 
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and the suction increased, this operation being repeated two or 
three times. Boiling dilute hydrochloric acid and afterwards boil- 
ing water are similarly drawn into the apparatus, the tube a being 
subsequently connected by means of rubber tubing to a dish con- 
taining boiling water with finely divided marble in suspension, this 
having been Spragony boiled for at least an hour; in this way 
about one-half of the bulb A is filled with the powdered marble. 
Boiling dilute hydrochloric acid is then drawn in to such an extent 
that generation of carbon dioxide frees the bulb A and at least 
two-thirds of B from liquid. The tube e is detached from the 
pump and one-half of the water siphoned from C and replaced 
by concentrated hydrochloric acid. The tube e is then connected 
with the gas-delivery tube of an ordinary Kipp’s apparatus for 
carbon dioxide, and a is joined, through a small washing bulb 
charged with concentrated sulphuric acid, 

to the combustion tube. With this ar- 4 
rangement the error due to air passing 

into the nitrometer is reduced _ to 

0°08—0°12%. If the marble is suspected 

of being impure, a little permanganate 

may be added to the liquid in the bulb “ 

apparatus. 

For each combustion 300 c.c. of carbon 
dioxide are more than sufficient, and the 
above generator with bulbs of 200—300 
c.c. capacity yields enough gas for more 
than one hundred combustions; with 
larger bulbs (1—2 litres) the apparatus is 
applicable to macro-combustions. 

In the author’s experiments the error 
due to adhesion of the potassium hydr- 
oxide solution to the walls of the nitro- 
meter amounts to 0°7%, so that the read- 
ing of the volume of gas must be dimin- 
ished by 0°8%. 

The Kuhlmann balance is accurate to 
0°005—0°006 mg., but a less sensitive 
instrument would suffice. 

Test combustions of pnitrobenzaldehyde and azobenzene by the 
micro- and the ordinary macro-method show that the former gives 
the more exact results and occupies only forty-five to fifty minutes, 
whereas the latter method requires two and a-quarter to two and 
a-half hours. T. H. P. 


Aeration Method for Ammonia. B. 8. Davisson, E. R. Atien, 
and B. M. Srussierieip (J. Ind. Eng. Chem., 1916, 8, 896—899. 
Compare A., 1915, ii, 277).—This method, proposed originally by 
Folin (A., 1913, ii, 239), is trustworthy when the ammonia is 
liberated by magnesium oxide and an efficient absorption appara- 
tus is employed. Large quantities of ammonia may be removed 
from 250 c.c. of solution within two and a-half hours if 1080 litres 
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of air per hour are used. Attention is called to the necessity of 
measuring the actual volume of air which passes through the appa- 
ratus, as this differs from that which a pump will deliver when 
working with no load. W. P. S. 


Nitrates and Oxygen Demand (in Sewages). F. W. Bruck- 
MILLER (J. Ind. Eng. Chem., 1916, 8, 899—900).—The estimation 
of the oxygen requirement of sewages depends on the oxygen 
value ascribed to the nitrogen in the nitrate radicle. Of the values 
which have been proposed, the weight of evidence seems to be 
in favour of the assumption that 1 atom of nitrate nitrogen is 
equivalent to 2°5 atoms of oxygen. This value is not, however, 
applicable to all sewages, and for each different sewage the oxygen 
equivalent of the nitrate nitrogen should be estimated experi- 
mentally. This is best done by making parallel estimations, using 
nitrate in one and oxygen in the other as oxidising agents. 


W. P.S. 


Detection of Phosphorus by the Method of Dusart and 
Blondlot, and its Application in Toxicology. H. J. Lemxers 
(Pharm. Weekblad, 1916, 58, 1496—1513).—The author has in- 
vestigated Dusart and Blondlot’s method of detecting phosphorus, 
and found it satisfactory. A. J. W. 


Does Vanadium Interfere with the Estimation of Phosphorus 
in Soils when the Phosphorus is Weighed as Magnesium 
Pyrophosphate? Ross Aiken GortNeR and WititiAm M. Saw 
(Sod Sci., 1916, 2, 299—304).—Estimation of phosphorus in soil 
solutions to which known amounts of vanadium were added showed 
that the vanadium has no appreciable effect on the results, either 
when the phosphorus is weighed as pyrophosphate or when the 
titrimetric method is employed. N. H. J. M. 


Estimation of the Total Phosphoric Acid in Spodium. 
FERDINAND Pitz (Chem. Zentr., 1916, i, 1268—1269; from Zeitsch. 
landw. Vers.-Wesen Oster, 19, 57—61).—Five grams of the 
spodium are heated for about five minutes in a platinum or quartz 
dish, and the pale grey mass is introduced into a dry 500 e.c. flask 
and boiled for thirty minutes with 50 c.c. of concentrated sulphuric 
acid and 5 c.c. of concentrated nitric acid. When cold, the liquid 
is diluted to the mark, mixed, and filtered, and 50 c.c. of the filtrate 
are treated with 100 c.c. of citrate solution and 50 c.c. of mag- 
nesia mixture. The liquid is filtered the next day through a Gooch 
crucible and the precipitate treated as usual. a... 3 


Estimation of Silica in Soils. Bita von HorviArnu (Zeitsch. 
anal, Chem., 1916, 55, 513—536).—Results of a critical examina- 
tion of methods for the estimation of amorphous silica in soils 
which have been extracted previously with hydrochloric acid, 
showed that in no case could trustworthy results be obtained. 
This was due to the use of different substances (alkalis, alkali 
carbonates, diethylamine, etc.) for dissolving the silica, and to 
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differences in the time of extraction, temperature, stirring, fineness 
of the soil, etc. The manner in which the soil had been treated 
with hydrochloric acid also affected the results obtained, which, 
for one soil, varied from 4°39% to 11°08% of silica. The alkali 
solutions are also capable of decomposing certain silicates, and it 
is suggested that they should be replaced by some more suitable 
solvent for silica; possibly one of the amines would serve this 
purpose. W. P.S. 


Estimation of Carbon and Hydrogen by the Micro- 
chemical Method. G. Fisceman (Rend. Acad. Sci. Fis. Mat. Napoli, 
1916, [iii], 22, 31—38).—Modifications are made in Pregl’s method 
(compare Dubsky, A., 1914, ii, 486). It is found that those sub- 
stances which are most difficultly combustible burn readily when 
mixed with copper oxide, there being no need for the platinum 
boat or the “contact star” (compare Dennstedt, A., 1903, ii, 103, 
etc.) ; although the mixing occupies some little time, the amount of 
moisture absorbed from the air by the cupric oxide is without 
influence on the results. The calcium chloride apparatus consists, 
in place of a straight tube, of a U-tube 4 mm. in diameter and of 
a total length of 20 cm. 

With Pregl’s apparatus for absorbing carbon dioxide, the water- 
vapour emitted from the potassium hydroxide solution with which 
the glass-wool is moistened makes the first layer of calcium chloride 
wet, and thus completely obstructs the tube after one or at most 
two combustions; such obstruction may, indeed, occur during the 
course of a combustion. The apparatus used by the author consists 
of two parts: (1) a small glass gas-washing bottle which contains 
30% potassium hydroxide solution and has two enlargements blown 
on its exit tube, these being filled with glass-wool; this exit tube 
is connected to (2), a tube 15 cm. long and 4 mm. in diameter, 
filled in its first part with soda lime and in the latter part with 
calcium chloride. The progress of the combustion may be followed 
by observation of the bubbles of gas passing through the potassium 
hydroxide solution in this apparatus. 

If the copper block surrounding the part of the combustion tube 
corresponding with the lead peroxide is heated by the micro-burner, 
there is danger of the rubber connexion being heated and yielding 
volatile products, whereas if it is not heated, water-vapour may 
condense at the joint and thus escape absorption. This difficulty 
is obviated as follows: The copper block is heated gently (not 
above 150°), so that no condensation occurs in the lead peroxide 
and the subsequent rubber joint is not unduly heated. At the 
end of the combustion, the last calcium chloride tube and the 
carbon dioxide absorption apparatus are removed and the ex- 
tremity of the calcium chloride U-tube is connected with a suction 
pump. The oxygen supply is discontinued, the whole apparatus 
evacuated, the connexion with the pump shut, and the tap of the 
oxygen cylinder reopened ; the current of gas at reduced pressure 
readily evaporates any condensed water which is absorbed by the 
calcium chloride tube. When equilibrium is reached throughout 
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the apparatus, the gas current is maintained for a few minutes and 
the calcium chloride U-tube then detached and weighed. 

The sole advantage of the micro-estimation of carbon and hydro- 
gen lies in the small amount of the substance required. The com- 
bustion, including the weighings, occupies two and a-half to three 
hours and requires more attention than is the case with macro- 
combustion. xo 


The Estimation of Free Carbon Dioxide in Water at its 
Place of Origin. L. W. Winker (Zeitsch. angew. Chem., 1916, 
29, i, 335).—The titration method of von Trillich as modified by 
the author (A., 1915, ii, 281) is further modified in order to enable 
estimations of carbonic acid in natural waters to be carried out at 
their place of origin, in that the titration is carried out in the 
sampling flask and the volume of standard sodium carbonate solu- 
tion employed is read off on graduations in the neck of the flask. 
The latter is graduated at 100 c.c., 101 c.c., and thence in tenths 
of a c.c. to 105 c.c., and in order to obviate the necessity of shaking 
with the attendant loss of carbon dioxide, the mixing is carried out 
by using both phenolphthalein solutions and carbonate solutions of 
density considerably greater than that of the water, and giving the 
flask merely a rotary motion. The first object is achieved b 
adding an equal volume of glycerol to the alcoholic phenolphtha- 
lein solution and making the standard carbonate solution in a 10% 
solution of pure sodium sulphate. Both these solutions are carried 
in dropping bottles. G. F. M. 


The Copper Sulphate Test for the Detection of Free Carbon 
Dioxide (in Water). L. W. Winkier (Zeitsch. angew. Chem., 
1916, 29, i, 366—367. Compare A., 1915, ii, 795).—Further ex- 
periments with this test showed that it is useful as a preliminary 
test, especially in the case of waters in which the temporary hard- 
ness lies between 2° and 20° (German). If the temporary hardness 
of a water is known, the time required for the production of a 
turbidity with the copper sulphate test affords an indication of the 
approximate quantity of free carbon dioxide present. The alizarin 
test (/oc. cit.) is more suitable for use with very soft waters. 

W. P. S. 


A Method for the Detection of Calcium in the Presence of 
Strontium and Barium. P. N. Rarkow (Chem. Zeit., 1916, 40, 
781).—Calcium may be directly detected in presence of strontium 
and barium by utilising the fact that its carbonate alone suffers 
decomposition when heated in an open porcelain dish with a Teclu 
burner. Accordingly, if 0°5—1°0 gram of the well-washed alkaline 
earth carbonates is heated thus for some minutes and the cooled 
product is stirred with water, a deep red colour will be imparted 
to phenolphthalein in the presence of calcium, but strontium and 
barium carbonates, not being decomposed into the oxides, give no 
such colour. As little as 0°002 gram of calcium carbonate in 1 gram 
of alkaline earth carbonates can be detected by this method. At 
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the temperature of the blowpipe flame all the carbonates suffer 
at least partial decomposition, and temperatures higher than that 
given by the Teclu burner must therefore be avoided. G. F. M. 


Estimation of Calcium in the Ash of Forage Plants and 
Animal Carcases. 8S. B. Kuzirian (J. Amer. Chem. Soc., 1916, 38, 
1996—2000).—A rapid and accurate method is described for the 
estimation of calcium in agricultural products. It consists essenti- 
ally in the removal of phosphorus as ammonium phosphomolybdate 
from an acid solution of the ash and precipitation of the calcium 
from the filtrate as calcium oxalate, either directly or after the 
removal of the excess molybdenum as sulphide. Since no advantage 
is obtained by the removal of the molybdenum, it is recommended 
that this step be omitted. This method is compared with the basic 
acetate method, and shown to be superior to it in the following 
points: (1) The results are more accurate and concordant; (2) no 
attention need be given to the maintenance of exact neutrality 
of the solution; (3) the volume of the filtrate resulting from the 
precipitation of the phosphorus can be kept reasonably small, so 
that no evaporation is required ; (4) the time required for a deter- 
mination is much less; and (5) both calcium and phosphorus can 
be determined in the same solution. 


A New Method for the Quantitative Estimation of Cadmium 
by Means of Pyridine. Srecrriep Kracen (Monatsh., 1916, 37, 


391—408).—A method is described in which the cadmium is pre- 
cipitated from chloride containing solutions as CdCl,,2C,;H,N. 
The dipyridine compound loses a molecule of pyridine when heated 
at 115—120°, but the monopyridine compound is quite stable even 
at 130—140°, and may be employed in the gravimetric estimation 
of the cadmium. The dipyridine compound is moderately soluble 
in pyridine, less in water, still less in alcohol, and only very slightly 
so in ethyl ether. The solubility in water is reduced by the 
addition of alkali chlorides, and to facilitate the precipitation of 
the cadmium, sodium chloride is added to the solution in consider- 
able quantity. 

A volumetric method is also described in which the precipitated 
dipyridine compqund is dissolved in a measured volume of standard 
hydrochloric acid, the solution then saturated with sodium chloride, 
and the excess of acid estimated by titration with standard alkali, 
for which process patent-blue has been found to be the most suit- 
able indicator. 

Cupric chloride also forms a dipyridine compound, but this is 
much more soluble than the cadmium compound in pyridine solu- 
tions. This fact may be utilised in the qualitative separation of 
cadmium and copper, and also for the approximate estimation of 
the cadmium in the mixed solution. H. M. D. 


Rapid Method for the Estimation of Manganese [in Steel] 
Ernst SzAsz (Chem. Zeit., 1916, 40, 810—811).—For the rapid 
estimation of manganese in steel, etc., the author recommends 


ii. 648 ABSTRACTS OF CHEMICAL PAPERS. 


Meineke’s old method, which, although apparently complicated, 
exhibits the following advantages: (1) result obtained in twelve to 
fifteen minutes; (2) the presence of other metals, with the one 
exception of cobalt, is without influence on the results; (3) 2 grams 
of the sample is sufficient ; and (4) the end-point is extremely sharp 
and permits of the use of artificial light. The author’s modifica- 
tion of this method is carried out as follows. 

The solutions required are: (1) 150 c.c. nitric acid (D 1°4), 
50 c.c. concentrated sulphuric acid, and 400 c.c. of water; 
(2) 50 grams crystallised chromic acid dissolved in 100 c.c. of water ; 
(3) 125 grams of zinc oxide are ground with 450 c.c. of cold satu- 
rated barium chloride solution and made up to 1 litre with water: 
both reagents should be indifferent towards permanganate ; (4) zinc 
oxide is added in small portions to hydrochloric acid (D 1°12) until 
a small deposit remains undissolved in the boiling liquid; the solu- 
tion, still kept boiling, is rendered pink by addition of perman- 
ganate, left twenty-four hours, and filtered through a thick filter ; 
(5) hydrochloric acid, D 1°12; (6) standard permanganate solution 
containing about 2 grams of the salt per litre, 1 c.c. corresponding 
roughly with 0°001 gram of manganese; (7) 3 grams of antimony 
trioxide are dissolved in 250 c.c. of hydrochloric acid (D 1°12), and 
the solution made up to 1 litre; 3 c.c. of this correspond approxim- 
ately with 2 c.c. of the permanganate solution. The procedure is 
as follows. 

If the steel is difficultly soluble in nitric acid, 2 grams of it are 
first treated with 22°5 c.c. of a mixture of 25 c.c. of concentrated 
sulphuric acid and 200 c.c. of water, 7°5 c.c. of nitric acid (D 1°4) 
being added only after complete solution. With an ordinary steel 
or pig-iron, 2 grams are dissolved in a 500 c.c. measuring flask in 
30 c.c. of solution (1) by heating on a gauze, the solution being 
boiled for a minute with 2 c.c. of chromic acid solution (2); 
200 c.c. of cold water are then added, and the liquid cooled under 
the tap. One hundred c.c. of the well-shaken barium chloride-zinc 
oxide emulsion (3) are then added from a measuring cylinder, and 
the liquid is thoroughly mixed and quickly cooled, made up to the 
mark, mixed again, and filtered through a 32 em. pleated filter 
(Schleicher and Schiill, No 588) into a 250 c.c. measuring flask 
(=1 gram of sample). 

Meanwhile, into another 500 c.c. measuring flask, 20 c.c. of zine 
chloride solution (4) and sufficient of the standard permanganate 
to give an excess of at least 1 c.c., or, better, 1—3 c.c., have been 
introduced. The 250 c.c. of filtered solution (see above) are then 
run into this permanganate solution, which is kept moving so that 
there is an excess of permanganate throughout the liquid. The 
liquid is made up to the 500 c.c. mark, mixed, and filtered through 
a 24 cm. pleated filter (Schleicher and Schiill, No. 588) into the 
250 c.c. flask previously used; this flask is rinsed out three times 
with the first portions of about 30—50 c.c. each of the filtrate, and 
the filter is kept as full as possible with the liquid. The 250 c.c. 
of filtrate (=0°5 gram of sample) are poured into a vessel contain- 
ing 30 c.c, of hydrochloric acid (D 1:12) and rather more of the 
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antimonious chloride solution (7) than is necessary to decolorise the 
excess of permanganate; the colourless liquid obtained is then 
titrated with permanganate. 

The use of filter paper necessitates the introduction of an 
empirical paper-coefficient which, with the above conditions, 
amounts to 0°3, 0°4, 0°5, 0°6, and 0°7 c.c. of permanganate when 
the excess of the latter is 1, 2, 3, 4, and 5 c.c. respectively. These 
values are obtained by analysing a steel of exactly known man- 
ganese-content, using different excesses of the permanganate solu- 
tion. The same normal steel may be used to standardise the 
permanganate solution, but the filtrations must then be made 
through asbestos, so as to render the results independent of the 
paper-coefficient. 

Example: Suppose that 5 c.c. of antimonious chloride solution, 
corresponding with 3°15 c.c. of permanganate, were taken and the 
liquid is titrated back with 1°80 c.c. of the permanganate. The 
excess of the latter will be 3°15—1°80=1°35 c.c. per 0°5 gram, or 
2°70 c.c. per 1 gram of the sample. The corresponding paper- 
coefficient being 0°47 c.c., the total excess of the permanganate is 
3°17 cc. If 7 cc. of permanganate were added, the volume used 
will be 7°0—3°17=3°83 c.c., and the percentage of manganese in 
the sample will be 3°83 x 100 x titre of the permanganate solution. 

tT. H. P. 


Volumetric Method for the Estimation of Cobalt. W. D. 
Encte and R. G. Gustavson (J. Ind. Eng. Chem., 1916, 8, 
901—902).—The method proposed depends on the fact that cobalt 
is oxidised by treatment with a perborate in alkaline solution, 
whilst nickel is not affected; the oxidation may also be made with 
hydrogen peroxide, but a perborate is preferable, since the excess 
used is more readily destroyed than is hydrogen peroxide. The 
solution containing cobalt, nickel, zinc, and alkalis, but free from 
heavy metals, iron, manganese, and any substance which will 
liberate iodine from potassium iodide, is acidified with a slight 
excess of sulphuric acid, 2 grams of sodium perborate are added, 
the mixture is then rendered strongly alkaline with sodium hydr- 
oxide, boiled for ten minutes to decompose the excess of perborate, 
cooled to the ordmary temperature, treated with 1 gram of potassium 
iodide, then acidified with dilute sulphuric acid, and the liberated 
iodine titrated with thiosulphate solution. The latter solution may 
be standardised against a pure cobalt compound, or, if this is not 
available, against potassium dichromate; 1 mol. of dichromate is 
equivalent to 6 atoms of cobalt. W. P. S. 


A Colorimetric Method for the Estimation of Acetylene. 
ArmIN Scuuuze (Zeitsch. angew. Chem., 1916, 29, i, 341—342. 
Compare Weaver, this vol., ii, 275).—Acetylene was estimated 
colorimetrically by comparing with standard tints the red 
colour produced in ammoniacal cuprous solutions, to which a little 
gelatin had been added to prevent coagulation of the colloidal 
cuprous acetylide, The cuprous solutions were prepared by dis- 
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solving 0°75 gram of cupric chloride in water, adding 1°5 grams of 
ammonium chloride, 3 c.c. of 20% ammonia, 2°5 grams of hydroxyl- 
amine hydrochloride, and finally 6 c.c. of 2—3% gelatin solution, 
and making up to 50 c.c. with water. The solution should be 
freshly prepared, and 5 c.c. were taken for each estimation in a 
test-tube, a measured quantity of the acetylene mixture being 
bubbled through. The colours produced were permanent for about 
three days. The method was also used for the estimation of 
acetylene in aqueous solution, but the sensitiveness appeared to be 
less in this case, and another series of standards must therefore be 
used. In a gaseous mixture, as little as 0°001 c.c. of acetylene 
could be detected. G. F. M. 


Hydrolysis of Ethyl Sulphuric Acid and the Assay of 
Aromatic Sulphuric Acid, U.S.P. W. B. D. Pennmay, W. W. 
RanDa.t, C. O. Mitter, and L. H. Enstow (J. Ind. Eng. Chem., 
1916, 8, 904—908).—Ethyl sulphuric acid is not hydrolysed to 
any appreciable extent by cold water even after a considerable 
length of time, but hydrolysis takes place slowly when the mixture 
is boiled under a reflux apparatus. The decomposition of the 
acid is, however, never complete, and for this reason the U.S. 
Pharmacopeia method for the analysis of aromatic sulphuric acid 
always gives low results. If the alcohol resulting from the hydro- 
lysis is removed as soon as it is formed, the reaction proceeds to 
completion. For the estimation of total sulphuric acid in aromatic 
sulphuric acid it is therefore recommended that a portion of the 
sample be mixed with water and heated in an open beaker, which 
is placed in a boiling water-bath; after four hours’ heating the 
reaction is completed, and the mixture is then titrated with 
standard alkali solution. Attention is directed to the fact that 
alkali ethyl sulphates are hydrolysed to little, if any, extent when 
heated with the addition of water. Ww. 2. &. 


The Estimation of Phenol in the Crude Phenols from Coal 
Tar. Reni Masse and Henri Leroux (Compt. rend., 1916, 163, 
361—363).—The method is a siight modification of that usually 
employed for the estimation of phenol in the crude distillates, and 
is based on the solidification curve for mixtures of phenol and the 
mixed cresols containing not more than 33% of the cresols. 


W. G. 


Separate Estimation of Cholesterol and Cholesterol Esters 
in Small Amounts of Blood. W. R. Broor and Artuur Knupson 
(J. Biol. Chem., 1916, 27, 107—112).—The method consists in (a) 
the estimation of the total cholesterol in an aliquot portion of an 
alcohol—ether extract of blood by the process previously described 
(this vol., ii, 275), and (6) the estimation of cholesterol esters in 
another aliquot portion after removal of the free cholesterol by 
precipitation with digitonin. The cholesterol esters are separated 
from the digitonin precipitate by repeated extraction with light 
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petroleum (b. p. 40—60°). The difference between (a) and (0) 
represents free cholesterol. 

Free cholesterol constitutes from 30 to 40% of the total cholesterol 
in normal human blood-plasma. H. W. B. 


Fundamental Analytical Methods in Sugar Chemistry. 
EmiLe SaituarpD (Mon. Sci., 1916, [v], 6, 194—203, 224—228)—A 
survey of the analytical methods used in the sugar industry in 
France, certain of the methods being criticised and in some cases 
alternate methods suggested (compare A., 1915, ii, 71, 290; this 
vol., ii, 55). W. G. 


Estimation of Pentose or Pentosans by Means of Fehling’s 
Solution. Juan L. Baker and H. F. E. Hurron (Analyst, 1916, 
41, 294—-297).—Eynon and Lane’s modification of Flohil’s method 
(compare A., 1912, ii, 305) for the estimation of furfuraldehyde, 
obtained from pentosans by distillation with hydrochloric acid, 
was investigated by the authors. They confirm the values found 
by Eynon and Lane for the furfuraldehyde—copper ratio, but find 
that somewhat larger quantities of cuprous oxide are produced by 
the action of sodium chloride on Fehling’s solution than were given 
by Eynon and Lane. The acidity of the distillate obtained in the 
estimation should be estimated by titration of an aliquot portion 
in order to ascertain the proportion of sodium chloride present in 
the portion of the neutralised distillate used for the copper reduc- 
tion. It is recommended that a larger volume than 20 c.c. of 
Fehling’s solution should be used with a proportionately larger 
quantity of the distillate in order to increase the weight of cupric 
oxide obtained and thus reduce the error. Instead of boiling the 
mixture of distillate and Fehling’s solution over a flame, the flask 
containing the mixture should be immersed in a boiling water-bath 
for thirty-five minutes; in this way the amount of cuprous oxide 
produced by the sodium chloride is diminished considerably (to 
4 mg. per 10 grams of sodium chloride), whilst the furfuraldehyde— 
copper ratio is not affected. W. P. S. 


Saccharimetric Normal Weight and Specific Rotation of 
Dextrose. Ruicwarp F. Jackson (J. Washington Acad. Sct., 1916, 6, 
530—531).—Pure dextrose containing 1 molecule of water of 
crystallisation was dehydrated at 60—80° and used in the follow- 
ing experiments. The density of aqueous solutions of dextrose 
were determined at 20° and shown to agree with the expression 
D? =0°99840 + 0°003788p + 0°00001412p2, where p is the percent- 
age of anhydrous dextrose by weight in a vacuum. The formula 
holds for values of p between 5 and 30. Twelve determinations 
were made to ascertain the quantity of dextrose, dissolved in 100 c.c. 
of solution, which would cause a rotation of 100° S on the scale 
of a quartz wedge saccharimeter. If the saccharimeter is con- 
trolled by the conversion factors found by Bates and Jackson, or 
by the rotation of sucrose, the normal weight of dextrose is 32°231 
grams (vacuum standard with brass weights) ; if the saccharimeter 
is calibrated by the Herzfeld-Schénrock factor the value is 32°264 
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grams. The rotations are not strictly proportional for concentra- 
tions less than the normal, and a series of correcting factors from 
90° S to 10° S is given. The rotation of the normal solution for 
A=5461 A. is 40°898°. The specific rotation of dextrose corre- 
sponds with the formule [a]3%,, =62°032 + 0°04257c, where ¢ is the 
weight of anhydrous dextrose in 100 c.c. of solution (vacuum stand- 
ard), and [a|3,, =62°032 + 0°04220p+0°0001897p?, where p is the 
percentage of dextrose by weight in the solution. J. F.S. 


Methods for Estimation of Four or More Carbohydrates 
Involving Oxidation with Bromine. Epira GerrrupE WILsoNn 
and WitiiaM Rincrose Getston Atkins (Biochem. J., 1916, 10, 
504—521).—An attempt has been made to estimate levulose in the 
presence of maltose and dextrose by treatment of a solution of these 
sugars with bromine water at the ordinary temperature for sixty 
hours, which should oxidise maltose and dextrose, and leave levu- 
lose intact. It was found, however, that maltose and dextrose, when 
submitted to this treatment, showed a slight residual reducing power 
to Fehling’s solution, and that levulose also underwent a slight 
oxidation. Nevertheless, moderately accurate estimations of levulose 
in the presence of the other sugars could be made by this method. 
For analysis, then, of a mixture of sucrose, maltose, levulose, and 
dextrose, the following operations can be carried out: (a) The 
amount of sucrose is estimated by polarisation and reduction 
before and after treatment with invertase. (b) The levulose is then 
estimated by oxidation with bromine water under standard con- 
ditions (in presence of V/10-sulphuric acid at the ordinary tem- 
perature, etc.). (c) The rotations due to levulose and sucrose are 
allowed for in the original solution. (d) The reduction due to 
levulose is subtracted from the initial reduction, and this gives the 
reduction due to dextrose and maltose. From these data, equations 
can be constructed to give the amounts of the various sugars. 
Attempts were also made to estimate the amounts of sugars in solu- 
tions of mixtures by investigating the rate of change in their 
reducing powers when kept in alkaline solutions, and to use 
Barfoed’s reagent quantitatively. They led, however, to no success- 
ful method. S. B. S. 


A Method for the Estimation of Free and Combined 
Galactose. A. W. van per Haar (Chem. Weekblad, 1916, 13, 
1204—1213).—Free galactose, either alone or mixed with other 
sugars, and combined galactose in galactosides, can be estimated by 
oxidation with nitric acid to pyromucic acid. A. J. W. 


Method for the Detection of Arachidic Acid. Roperr H. 
Kerr (J. Ind. Eng. Chem., 1916, 8, 904).—As little as 5% of earth- 
nut oil may be detected in other oils by means of the following 
method for the isolation of the arachidic acid occurring in earthnut 
oil. Twenty grams of the oil under examination are saponified by 
boiling with 200 c.c. of 95% alcohol and 10 c.c. of 50% aqueous 
potassium hydroxide solution ; the mixture is then neutralised with 
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alcoholic acetic acid solution (50 c.c. of glacial acetic acid in 
150 c.c. of 95% alcohol), and boiled after the addition of 50 c.c. 
of magnesium acetate solution (10 grams of magnesium acetate, 
100 c.c. of water, and 100 c.c. of 95% alcohol). The mixture is 
now cooled, kept at 15° for about eighteen hours, the precipitate 
then collected on a filter, washed twice with 50% alcohol and three 
times with water, and next decomposed by mixing it with hot 
water and adding sulphuric acid. The layer of fatty acids is 
separated, washed with hot water, dissolved in 100 c.c. of 90% 
alcohol, and the arachidic acid obtained from this solution by 
crystallisation. W. P. S. 


Detection of Benzoic Acids in Fats. W. Srapiin (Chem. Zeit., 
1916, 40, 770).—The isolation of small quantities of benzoic acid 
from fats is more conveniently carried out by dialysis than by 
extraction. Twenty to 30 grams of the fat in a semi-fluid condition 
are placed in the parchment diaphragm of a dialyser and covered 
with 50% alcohol. The outer compartment is filled with alcohol of 
the same strength, and dialysis is allowed to proceed for twenty- 
four hours. The dialysate is then rendered faintly alkaline and 
evaporated on the water-bath, the alcohol being replaced by water, 
and the aqueous liquid acidified and extracted with ether. The 
residue from the ether extract is then tested for benzoic acid by 
oxidation to salicylic acid by the Jonescu and Fleury method, 
namely, by the addition of 3 drops each of ferric chloride solution, 
hydrogen peroxide solution, and ferrous sulphate solution, when a 
violet colour appearing in about thirty seconds indicates the initial 
presence of benzoic acid. Salicylic acid must obviously be tested 


for previously in the dialysate by means of ferric chloride. 
G. F. M. 


Detection of Acetone in the Urine. O. Sammer (Chem. Zenir., 
1916, ii, 33—34; from Schweiz. Apoth.-Zeit., 1916, 54, 77—80, 
89—91).—The author examines every sample of urine received as 
soon as possible by Légal’s or Kraft’s ring test and by Frommer’s 
method for the presence of acetone. If both tests give an un- 
doubtedly negative result, this is accepted. In all doubtful cases 
and with urines to be examined specially for acetone and also with 
diabetic urines which have been found previously to contain 
acetone, the urine is distilled and the distillate tested for acetone 
by the above methods. Frommer’s test (Berlin Klin. Woch., 42, 
1005) is based on the formation of di-o-hydroxydistyryl ketone or 
its red alkali salts. Ten c.c. of the urine are heated to 70° with 
about 1 gram of solid potassium hydroxide and 10 drops of salicyl- 
aldehyde ; in presence of acetone, an intense cherry-red or purplish- 
red ring forms in the lower part of the test-tube. This test is 
extremely delicate and definite, but a pale pink or orange-red ring 
must not be regarded as indicating acetone. 

In estimating acetone in urine by the method proposed by Mes- 
senger (A., 1908, ii, 234; compare Sammet, A., 1913, ii, 449), tartaric 
or oxalic acid (2—3 grams per 100 c.c.) should be used for the 
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acidification of the urine in place of the acetic acid originally sug- 
gested ; further, the concentration of the sugar in the distillation 
flask should not be too high, so that diabetic urines should be 
diluted with an equal volume of water before distillation, and not 


more than one-half of this diluted urine should be distilled. 
is i Be 


Colorimetric Method for the Estimation of Acetone in Urine. 
Frank A. Csonxa (J. Biol. Chem., 1916, 27, 209—212).—The 
method is based on the red colour of the alkaline salt of di-o- 
hydroxydistyryl ketone, which is produced when acetone is 
treated with salicylaldehyde in the presence of potassium hydr- 
oxide. If the urine is free from sugar, it is rendered alkaline 
with a few drops of potassium hydroxide solution, filtered, and 
salicylaldehyde and excess of potassium hydroxide added directly 
to the filtrate. Acetoacetic acid does not react with salicylaldehyde 
in alkaline solution, but the amount present is readily obtained by 
distillation of the urine with sulphuric acid, estimation of the 
total acetone in the distillate, and subtraction of the amount of 
free acetone found in the undistilled urine. 

In the presence of sugar the free acetone may be removed by 
an air current (Folin) and the acetoacetic acid then estimated by 
distillation. Subtraction of this result from the total acetone ob- 
tained by distillation of the unaerated urine furnishes the amount 
of free acetone. 

The hydroxybutyric acid may also be estimated by oxidation 
of the residual urine in the distillation flask by Shalfer’s method 
and subsequent estimation of the formed acetone by the new 
colorimetric method. H. W. B. 


Ammonia and Amino-acids in Urine. W.C. pe Graarr and 
J. E. vAN DER ZANDE (Pharm. Weekblad, 1916, 58, 1378—1382).-— 
A comparison of the method of de Jager (Zeitsch. physiol. Chem., 
1909, 62, 333) for the estimation of ammonia and amino-acids in 
urine with that of Bonnema (Chem. Zeit., 1915, 39, 519). Both 
methods give consistent results, but that of Bonnema gives higher 


percentages of ammonia and lower percentages of amino-acids. 
A. J. W. 


Estimation of Urea in Blood. Compe and Meyer-Levi (Ann. 
Chim. anal., 1916, 21, 208—209; from J. Suisse pharm., 1915).— 
A small quantity of the blood (a few drops are sufficient) is 
collected in a test-tube containing a dilute citrate solution, 20 c.c. 
of absolute alcohol are added, the mixture is shaken, and the 
alcoholic solution decanted from the precipitate, which is washed 
twice with alcohol. The alcoholic solution is treated with two 
drops of nitric acid, evaporated to about 2 c.c., rendered alkaline 
with sodium hydroxide, 4nd mercuric nitrate solution is added as 
long as a precipitate forms. This precipitate is separated by filtra- 
tion, the neutral filtrate is treated with a slight excess of mercuric 
nitrate solution, and, when the precipitate has become crystalline 
(this requires about thirty minutes), the mixture is submitted to 
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centrifugal action; the deposit is washed twice with water, then 
dissolved in a drop of acetic acid, and to the solution are added 
10 c.c. of V/50-ammonium thiocyanate solution and 1 ¢.c. of V/10- 
vine nitrate solution. The mixture is submitted to centrifugal 
action, the liquid decanted, 5 c.c. of NV /20-silver solution are added, 
and the solution is titrated with N/50-ammonium thiocyanate 
solution, using ferric alum as the indicator. The weight of urea 
per litre of blood is (2°5—A) x 1°'272/P, where A is number of c.c. 
of thiocyanate solution used and P the weight of blood taken. 
W. P.-S. 


Estimation of Urea in Blood-serum. Ep. Justin MUELLER 
(Chem. Zentr., 1916, i, 1198; from Bull. Sei. Pharm., 1915, 22, 
331—334).—Details are given of an apparatus and method by 
means of which the proportion of urea in blood-serum may be 
estimated, the solution being treated with sodium hypobromite and 
the volume of gas liberated measured. 


Direct Estimation of Urea and Ammonia in Muscle. James 
B. Sumner (J. Biol. Chem., 1916, 27, 95—101).—-For the estima- 
tion of the ammonia, the coarsely chopped muscle is treated with 
potassium carbonate, and the ammonia transferred by aeration 
into a known quantity of V/100-acid. The urea is estimated by 
mixing a weighed amount of the chopped muscle with a urease 
solution, when the urea rapidly diffuses through the cell mem- 
branes and is wholly converted into ammonia. After thirty 
minutes, the mixture is treated with potassium carbonate, and the 
liberated ammonia removed by a strong current of air in the usual 
way. 

Fresh muscle contains from 10 to 16 mg. of ammonia nitrogen 
per 100 grams of moist tissue and about an equal quantity of urea 
nitrogen. <A slight increase in the amount of ammonia occurs 
when the muscle is allowed to remain for a few hours at 30°. 

_H. W. B. 


Microchemical Distinction of Morphine from Codeine. 0. 
Tunmann (Chem. Zentr., 1916, ii, 35; from A poth.-Zeit., 1916, $1, 
148—150).—When treated with hydriodic acid, these alkaloids 
yield crystals which have always the same forms and allow of the 
differentiation of the two bases. A little of a salt of the base is 
sublimed by heating on an asbestos plate, and the sublimate covered 
with a cover-glass, at the edge of which a drop of hydriodic acid 
is then introduced. A slight granular precipitate is thus formed, 
and this disappears on heating. When the preparation is cooled, 
crystals of the tetraiodide are formed immediately in the case of 
morphine, whereas with codeine, crystals of the tri-iodide are 
formed only after three to five minutes, but more rapidly in 
presence of a small drop of alcohol. 

The morphine tetraiodide crystals are always very flat, 
quadrangular, mostly rectangular plates, on the average 30—50 pu 
broad by 80—-120, long, and are of prismatic character and show 
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direct extinction and a blood-red to brownish-red colour. The 
bulk of the crystals are united to ladder- and step-like aggregates 
more than a millimetre in length, and these in their turn are 
combined to stars and crosses. Pleochroism is either very slight or 
non-existent. 

Codeine tri-iodide crystals are paler, thicker, and smaller, the 
aggregates being not more than one-third of the size of morphine 
tetraiodide crystals. Single crystals (20—50 pu x 40—80) are very 
rare, and form half-moon-like triangles with a concave base and a 
blunted apex. The majority are twinned crystals, which always 
grow out on the convex side and give butterfly- and goblet-like 
forms, by which these crystals are recognisable at the first glance. 
Strong pleochroism is observed in this case. Zz. &. PF. 


Factors Connecting the Concentration and the Optical 
Rotatory Power of Aqueous Solutions of Nicotine. ALrrep 
TineLte and Avian A. Fercuson (Trans. Roy. Soc. Canada, 1916, 
fiii], 10, 19—25).—Working with a polarimeter using “j” light, 
the authors have carried out experiments which show: (1) that 
for solutions of concentration between 4 and 0°37 the rotation of 
aqueous nicotine solutions is in simple inverse proportion to the 
concentration ; (2) that the presence of potassium hydroxide and 
potassium salts has no influence on the rotation of nicotine salts ; 
(3) that nicotine is not lost by vaporisation when an acid solution 
of nicotine sulphate is evaporated. In addition, the rotation, in 
terms of Ventzke sugar-scale divisions, of a pure specimen of 
nicotine in aqueous solution was determined, and found to be —1 
division (7=200 mm.) for every 0°2198 gram of nicotine per 
100 c.c. of solution, or 1 gram of nicotine in 100 c.c. solution would 


read —4°5 divisions in a 200 mm. tube for “j” light. 
T. 8. Pa. 


Transcopia: New Method for the Detection of Human Blood. 
ANGELO DE Dominticis (Boll. chim. farm., 1916, 45, 513—514).— 
Traces of blood may be transferred, without alteration of the red 
corpuscles, from the point of a blade, etc., to a microscope slide 
by means of a little dense celluloid or collodion, which is allowed 
to set on the blood spot and then detached by means of a lancet; 
to this process the name transcopia is given. The pellicle obtained 
in this way is placed on a microscope slide and covered with a 
cover-glass, the latter being gently pressed and the space beneath 
it filled with acetone saturated with eosin; other solvents and other 
staining agents may be employed. The best results are obtained 
with blood spots on metal, stone, wood, or non-absorbent surfaces 
in general, and thin spots or the edges of spots are the most suit- 
able for microscopic observation. The method is also applicable 


where the blood stains are on textiles, paper, walls, etc. 
T. H. P. 
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A., ii, 514. 
adsorption of, by cellulose (LEIGHTON), 
A., ii, 226 
displacement of, by hydrogen peroxide 
(SPERBER), A., ti, 314. 
penetration of cells by (Crozier), A., 
i, 349. 
analysis of mixed and spent (WvuytTs), 
A., ii, 195. 
aliphatic, hydrates of (CHRISTIANSEN), 
A., ii, 75. 
carboxylic, derived from sugars, con- 
figuration and rotation of (LEVENE), 
sa & 
dibasic, dissociation 
(Apams), A., ii, 515. 
di- and tri-basic, dissociation on- 
stants of (WEGSCHEIDER), A., ii, 
468. 
dicarboxylic, action of magnesium 
aryl haloids on (DILTHEY and Last), 
A., i, SH. 
fatty, estimation of, in soaps (SLACK), 
A., ii, 56. 
unsaturated, oxidation of (SALWAY), 
T., 188; A., i, 250. 
organic, electrical conductivity of 
(WEGSCHEIDER), A., ii, 467. 
additive compounds of esters with 
(KENDALL and Booger), A., i, 
707. 
additive compounds of phenols with 
(KENDALL), A., i, 599. 
determination of their forms of com- 
bination in wines (BARAGIOLA 
and Gopet), A., ii, 548. 
dibasic, influence of boric acid on 
the conductivity of (KOESEKEN 
and VERKADE), A., ii, 595. 
strong, catalytic activity of (DAWsoN 
and Crann), T., 1262. 
weak, electrical conductivity and 
ionisation of (OLIVERI-MaNn- 
DALA), A., ii, 367. 
dissociation constants of (MELAN- 
DER), A., ii, 379. 

Acid anhydrides. See Anhydrides, acid. 

Acid chlorides, photochemical decom- 

position of (OLIVIER), A., ii, 592, 


constants of 
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Acid radicles, oo of, of Group I 
(WEBER and INKELMANN), A., ii, 
637. 

Acidosis (Lane), A., i, 233. 

Acidyl-a-bromo-a-ethylbutyrylcarbam- 
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Albumin, apparatus for estimation of 
(Wertss), A., ii, 163. 
estimation of, in urine (AUTENRIETH 
and Minx; Lenk), A., ii, 163; 
(DHomME®), A., ii, 403. 


ides, 4°" of (FARBENFABRIKEN | Alcohols, preparation of, from alkali 


vorm. F. BAYER & Co.), A., i, 310. 
Acraldehyde (acrolein), formation of, 


from oxidation of linseed oil and lino- | 


lenic acid (SALWAyY), T., 138; A., i, 
250. 


| 
| 
| 
| 


Acridine, preparation of, by reduction of | 


hydroacridine (Bors), A., i, 76. 
Acridonium salts, chromoisomerism of 
(Hantzscn), A., i, 835. 
Acrolein. See Acraldehyde. 
Acrylic acid, ammonium salt (McMas- 
TER and MaAGILt), A., i, 707. 
Acylsemicarbazides, preparation and 
mae of (BovGAULr), A., i, 764, 
65 


Address, presidential (Scott), T., 338. 

Adipocere, composition of (RuTTAN and 
MarsHALb), A., i, 351. 

Adrenaline (suprarenine ; epinephrine), 
in human fcetal suprarenal glands 
(Lewis), A., i, 350. 

in the pituitary body (WATANABE 
and Crawrorp), A., i, 300. 

influence of, on the action of the 
heart (BARBouR and PRINCE; 
Kvuropa and Kuno ; Barsour and 
KLEINER), A., i, 187. 

colour reaction of, with dichromates 
(OcaTA), A., i, 665. 

Adsorption (Rakovsk1), A., ii, 17; 
(Scumript and HInTELER ; Lacus), 
A., ii, 225; (KULBELKA), A., ii, 
297 ; (v. GEorGIEvics), A., ii, 417. 

by charcoal in alcoholic solutions 
(GusraFson), A., ii, 416. 

of colouring matters (KinN; KNECHT 
and Hippert), A., ii, 552. 

of strong electrolytes (OsAKA), A., 
ii, 297. 

of gases (PonANy!), A., ii, 474. 

in gels (BRADFORD), A., ii, 474. 

abnormal, by filter paper (MuRRAyY), 
A., ii, 602. 

Adsorption formula, Gibbs, simple proof 
of (PorTErR, Hartow, and WILLOws), 
A., ii, 87. 

Air. See Atmospheric air. 

Albumin, molecular weight of (VAN DER 

FErEN), A., i, 5138. 
albuminuria from injection of (Hot- 
LANDE, LEPEYTRE, and GATS), A., i, 


103. 
serum, crystallisation of (OswaLpD), 
A., i, 513. 


detection of, in urine (LigsErs), A., ii, 
504. 


metal derivatives of ketones (Far- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 16. 
photo-oxidation of, in presence of 
ketones (BOFSEKEN and CoHEN), 
A., ii, 464. 
hydrates of (CHRISTIANSEN), A., ii, 
75. 
condensation of, with aldehydes (Os- 
TROMISSLENSKI), A., i, 4. 
reaction of chloral alcoholates with 
(Witicox and BruneEt), A., i, 710. 
action of, with hydrobromic and 
hydrochloric acids (Norris, WATT, 
and Tuomas), A., i, 461. 
aromatic, catalytic reduction of 
(Skira and Brunner), A., i, 
41. 
preparation of mercury derivatives 
of (GRIGNARD and ABELMANN), 
A., i, 228; (GricNARD), A., i, 


683. 
higher, equilibrium of metallic salts, 
water and (FRANKFORTER and 


TemPre), A., ii, 92. 

unsaturated, preparation of (FARBEN- 
FABRIKEN VORM. F. BAYER & Co.), 
A., i, 305. 

Aldamines, chromoisomerism of acid 
additive products of (IzMAILsK1), A., 
i, 287. 

Aldebaranium, arc spectrum of (EpDER), 
A., ii, 277. 

Aldehydes, condensation of alcohols with 

(OsTROMISSLENSK!), A., i, 4. 

action of, on o-aminophenyl mercaptan 
(CLAASz), A., i, 669. 

hydrolysis of benzoylated cyanohydr- 
ins of (ALoy and Rasavt), A., i, 
263. 

action of, on hydramines of the piper- 
idine and pyrrolidine groups (HEss, 
MERCK, and Urprie), A., i, 67. 

action of primary hydroxylamines on 
(Hess and Ursrie), A., i, 124. 

action of primary hydroxy-amines on 
(Konn), A., i, 424. 

condensation of ketones with (Ryan 
and Devine), A., i, 654. 

condensation products of, with papa- 
verine and its derivatives (SociETE 
POUR L'INDUSTRIE CHIMIQUE A 
BAe), A., i, 221. 

action of sodium and alkyl haloids on 
(Nacal, Ocata, and Takara), A., 
i, 728. 


- Aldehydes, catalytic reduction of (Sk1Ta 
H and Stuckart), A., i, 16. 
¥ interaction of thiocarbamides and 
; (Drxon and TayLor), T., 1244. 
li aromatic, preparation of (LONGMAN), | 
= A., i, 315. | 
K reduction of (SKITA and BRUNNER), 
A. i, 4, 
of olefinic, the Wagner-Saytzeff reaction | 
) with (ENKLAAR), A., i, 371. 
F colour reactions of phenols and | 
’ sulphuric acid with (SigBURG), A., | 
‘ ii, 454. 
. reaction for (DE Fazi), A., ii, 457. 
Aldehyde-ammonia, preparation of (Far- 
h BENFABRIKEN VoRM. F. Bayer & | 
’ Co.), A., i, 546. 
j 1-o-Aldehydoanilinoanthraquinone. See | 
| o-1-Anthraquinonylaminobenzalde- 
hyde. 
f 2-Aldehydoanthraquinone, 1-chloro-, | 
and its derivatives (ULLMANN and | 
Bincer), A., i, 484. 
8-Aldehydoethylideneaminoacetic acid, 


A-nitro-, ethyl ester, and its phenyl- 
hydrazone (HALE and Hoyv), A., i, 71. 

4-Aldehydo-5-methyltetrahydropyrimid- 
6-one. See 4-Aldehydothymine. 

o-Aldehydophenylglycine, preparation 
of, and of condensation products of 
its oxime (GLUUD), A., i, 266. 

o-Aldehydophenylhydroxylamine, 
troso- (BAupIscH), A., i, 387. 

4-Aldehydothymine, and 2-thio-, and 
their derivatives (JOHNSON and CRrET- 
CHER), A., i, 756. 

Algae, marine, constituents of (Hoac- 
LAND and Ligp), A., i, 195. 

Algerita root, constituents of (Harz), 
A., i, 620. 

Alizarin (1:2-dihydroryanthraquinone), 
estimati n of (KNecHT and HIs- | 
BERT), A., ii, 120. 

estimation of,in cotton fabrics (LEIGH), 
A., ii, 503. 
Alkali azides, decomposition of (TrepE), 
A., ii, 616. 
carbonates, preparation of compounds 
of phenolphthalein and (v. Szran- | 
KAY and Geyer), A., i, 146. 
cyanides, action of, on sugars (Rupp | 
and Héuzze), A., i, 119. 
haloids, absorption of light by (Bran- 
NIGAN and Macsern), T., 1277. 
boiling points of (Borcsrrém), A., 
ii, 138. 
density and expansion coefficients 
of (BAxTER and Wattace), A., 
ii, 220. 
change in volume on solution in 
water of (BAXTER and WALLACE), 
A., ii, 219. 


ni- 
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Alkali haloids, 


Alkaline earth, azides, decomposition of 


Alkaloids, fluorescence of, and its appli- 
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thermal analysis of 
mixtures of alkali hydroxides with 
(Scarpa). A., ii, 99. 
hydroxides, thermal analysis of mix- 
tures of alkali haloids with 
(Scarpa), A., ii, 99. 
mixtures of, with alkaline earths, 
and with metallic oxides (GuaR- 
ESCHI), A., ii, 325, 529. 
action of carbon monoxide and 
(Levi and Prva), A., ii, 526, 
estimation of, in soap {NEWING- 
TON), A., ii, 197. 
hyponitrites, molecular volumes of 
(RAy and Dg), T., 122; A., ii, 186. 
metals, compounds of pyridine with 
(EmMMERT), A., i, 668. 
alloys with mercury, density of 
(WirHrow), A., ii, 431. 
ozonates, so-called (TRauBE), A., ii, 
613. 
salts, electrical conductivities of (WAt- 
Ktns and JoNngs), A., ii, 73. 
silicates (PUKALL), A., ii, 322. 
sulphates, crystalline structure of 
(OGe and Hopwoop), A., ii, 594. 


(Trepe), A., ii, 616. 
cyanides, action of, on sugars (Rupp 
and H6uz.e), A., i, 119. 
hydroxides, mixtures of, with alkali 
hydroxides and with metallic oxides 
(GuarRescHl), A., ii, 325, 529. 
hyponitrites, molecular volumes of 
(RAy and De), T., 122; A., ii, 186. 
metals, solid solutions of compounds 
of, with those of the rare earths 
(ZAMBONINI), A., ii, 249. 
separation of (VickEry’, A., ii, 
197 


sulphates, solubility of, in ammonium 
acetate and their separation (MAR- 
DEN), A., ii, 270. 


cation in toxicology (HELLER), A., 
ii, 502. 

dissociation constants of (v. WEIsSE 
and Livy), A., i, 832. 

oxidation of, by mercuric acetate 
(GApAMER), A., i, 736 

of the calabar bean. See Calabar 


bean. 
cinchona. See Cinchona. 
ipecacuanha. See Ipececuanha. 


morphine. See Morphine. 

in Papaver somniferum (ITALLIE and 
VAN TOORENBURG), A., i, 110. 

detection of (PEREIRA), A., ii, 162. 

detection of, colorimetrically (Prsxr 
and Buennpia), A., ii, 502. 

detection of, microchemically (Tun- 
MANN), A., ii, 503. 
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Alkaloids, phenolic, detection 
(Denicks), A., ii, 544. 
estimation of (BEAL and Brapy ; 
CARLINFANTI and Scexpa), A., ii, 
356. 
Alkamines, preparation of esters of (Far- 
BENFABRIKEN VORM. F. Bayer & Co.), 


A., i, 468. 
Alkyl haldids, preparation of (Norris, 
Watt, and Tuomas), A., is. 

461. 
behaviour of ditertiary aromatic 
bases with (WEDEKIND and 


Mayen), A., i, 670. 
action of sodium and, on aldehydes 
and ketones (Nacal, Ocara, and 
TakKaTA), A., i, 728. 
iodides, reaction of alkyl cyanides 
with, in presence of mercuric 
iodide (HARTLEY), T., 1302. 
reactions of mercury mercaptide 
nitrites with (RAy), T., 131, 603 ; 
A., i, 246, 542. 
kinetics of combination of thiocarb- 
amides and (GoLDscHMIDT and 
HovucGen), A., ii, 558. 
nitriles, reaction of alkyl iodides with, 


in presence of mercuric iodide 
(HArtLEy), T., 1302. 
nitrites, conversion of, into nitro- 


compounds (NEoGI and CHowp- 
HURI), T., 701; A., i, 626. 
action of pyridine and quinoline 
with (Appy and Macsern), T., 
754; A., i, 668. 
phosphates, preparation of (DRUSHEL), 
np & ARB. 
Alkylamines, preparation of (KRAUSE), 
A., i, 793. 
1-Alkylaminoanthraquinones, 5-nitro-, 
preparation of (FARBWERKE VORM. 


of | 
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Allotropy, theory of (TERWEN), A., ii, 
420. 


theory of, and electromotive equilibria 
(Smits and Aten), A., ii, 77, 410, 
597. 

Alloxan, potassium derivative (BEHREND 
and ZreGER), A., i, 165. 

Alloxanic acid, carbamide silt and 
methyl! ester (BEHREND and ZIEGER), 
A., i, 165. 

Alloxantin, constitution of (THUNBERG), 
A., i, 635. 

Alloy, acid-resisting, to replace platinum 
in the bomb calorimeter (PARR), A., 
ii, 28, 


Alloys, spectra of (TAMMANN), A., ii, 
205. 


heats of formation and of fusion of 
(Roos), A., ii, 293. 

corrosion of (DescH), A., ii, 439. 

metallic, hardness of (LUDWIk), A., 
ii, 328. 


liquid, electrical conductivity of 
(SKAuPyY), A., ii, 466. 
molten, viscosity and density of 


(PLiss), A., ii, 294. 
binary solid, electromotive force of 
(SmirH and Gorpon), A., ii, 214. 
Allyl alcohol, preparation of (Horr), 
As ih, % 
N-Allyldihydronorcodeine, preparation 
of (HoFFMANN, LA RocueE & Co.), A., 
i, 418. 
Allylmalonic acid, ammonium salt (Mc- 
Mastek and Maeitt), A., i, 707. 
3-Allylmenthanol (Zavcuv), A., i, 267. 


| $-Allyl-A*-menthene (ZaJcev), A., i, 


MetsteEr, Lucius, & Bronino), A., i, | 


657. 


Alkylaminophenylarsinic acids, dinitro-, | 


reparation of (BOEHRINGER & 
OHNE), A., i, 857. 
Alkylbenzidines, nitro-derivatives 


(vAN RomBurcu), A., i, 223. 

Alkyl-galactosides and -glucosides, rota- 
tion of (BouRQUELOT), A., i, 792. 

Alkyloxides, aluminium, preparation of 
(FARBWERKE VorRM. MEISTER, Luctvs, 
& Brinine), A., i, 786. 

Alkyl thiocarbimides, preparation of 
(JouNson and HeEemineway), A., i, 
717. 


of | 


Allantoic acid, compound of hydrogen | 


peroxide with (SToLTZENBERG), A., i, 
797. 

Allophanic acid, 
ester (WOLFFENSTEIN, 
BacusTEz), A., i, 198. 


267. 

’-Allylnorcodeine, preparation of (Horr- 
MANN, La RocueE & Co.), A., i, 418. 

and its salts (v. Braun), A., i, 666. 

O-Allylnormorphine. See Norcod- 
allyline. 

a-Allyl-n-valeric acid, a-cyano-, and its 
salts and ethyl ester (Fiscner and 
Briecer), A., i, 11. 

o-Allylveratrole. See o-Eugenyl methy! 
ether. 

4-Allyl-m-5-xylenol. Sve 3:5-Dimethy]- 
2-allylphenol. 

Alnus glutinosa, bark of, use of, with 
that of Rhamnus carniolica, as a 
substitute for frangula (TUNMANN), 
A., ii, 60. 

Alotrichite from Elba (MILLOSEVICH), 
A., ii, 191. 

Altitude, high, physiology of (HASSEL- 
BALCH and LINDHARD), A., i, 519. 


| Aluminium, potential relations of zinc 


trichloro-tert.-butyl | 
Loewy, and | 


and (VAN Deventer), A., ii, 369. 
thermal reactions of (LuNA Noev- 
ERAS), A., ii, 104, 


. Aluminium, action of acids of the acetic 
acid series on (SELIGMAN and 
1 WILLIAMS), A., ii, 187. 


action of nitric acid on (SELIGMAN 
and WiuutAms), A., ii, 435. 


Aluminium alloys with copper and zinc 
(GRAEFE), A., ii, 150. 
with zine (BAUER and Vocet), A., ii, 


Aluminium salts, action of, on the 
growth of rice (Miyake), A., i, 590. 
Aluminium carbide, formation of (BRINER 
and SENGLET), A., ii, 105. 
chloride, action of, on aliphatic ethers 
(FRANKFORTER and DANIELS), 
B&F 
action of, on petroleum (PIcTET 
and LerczynsKA), A., i, 785. 
action of, on unsaturated compounds 
(HENDERSON and GANGLOFF), A., 
i, 593. 
hydroxide, properties of (MAkrIN), 
A., ii, 139. 
colloidal, velocity of coagulation of 
(Gann), A., ii, 382. 
nitrate, hydrates of (SELIGMAN and 
WituiamMs), T., 612; A., ii, 436. 
nitride, formation of (FRANKEL and 
SILBERMANN), A., ii, 436. 
oxide (alumina), absor; tion of light 
by (MiErHING), A., ii, 463. 
absorption of casein by (RAKUZIN 
and Firier), A., i, 90. 
equilibrium of lime, magnesia and 
(RANKIN and MErRwIy), A., ii, 
249. 
equiibrium of lime, silica and 
(JANECKE), A., ii, 325. 
Aluminates (MArtTIN), A., ii, 139. 

Aluminium organic compounds :— 

Aluminium aikyloxides, preparation 
of (FAKBWERKE VORM. MEISTER, 
Lucius, & Briixtne), A., i, 786. 

Aluminium estimation and separation:— 

estimation of (Bium), A., il, 493; 
(SIDENER and PETrisoHN), A., ii, 
538. 

estimation of, volumetrically (Scort), 
A., ii, 116. 

estimation and separation of glucinum 
and (Minnie), A., ii, 52. 

and its ailoys, analysis of (WITHEY), 
A,, ii, 538. 

Aluminium foil, action of mercuric salts 
on (Mrinovicrt and Grozea), A., ii, 
199. 

Alunite (WHERRY), A., ii, 627. 
from Utah (ScHALLER), A., ii, 627. 


Alurgite, identity of mariposite and | 


(SCHALLER), A., ii, 632. 


(Maniwa), A., i, 621, 
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matscha, constituents of leaves of | 


Ambatoarinite (LAcRoIx), A., ii, 569. 
Amber, constituents of (TscHIRCH aud DE 
JONG), A., i, 733. 
lacustrine, origin of (REuTTER), A., i, 
821. 
Amides, tautomerism of (Luss and 
ACREE), A., i, 468. 
condensation of ketones and (PicTer 
and STEHELIN), A., i, 571. 
Amido-oxalylbiuret, synthesis of (Born- 
WATER), A., i, 20 
Amines (SHEPARD and Ticknor), A., i, 
385. 
preparation of methyl derivatives of 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 326. 
aromatic, preparation of (BADISCHE 
ANILIN- & Sopa-Fasrik), A., 
i, 716. 
tertiary, steric hindrance with (v. 
Braun), A., i, 647. 
primary, preparation of 1:3-diketones 
from (RUGHEIMER), A., i, 383. 
proteiuogenic, detection of, and their 
transformation in the animal body 
(GUGGENHEIM and LOFFLER), A., 1, 
300, 301. 


Amino-acids, influence of nentral salts 


on the behaviour of, in aqueous 
solution (PFeIFF£R, WURGLER, and 
Wirrka), A., i, 125; (PFEIFFER 
and Wiireter), A., i, 7138. 

optically active secondary, preparation 
of (FIscHer and v. MECHEL), A., i, 
802. 

compounds of ammonia with (Brr- 
GELL), A., i, 713. 

action of bromine on (SIEGFRIED and 
Reppin), A., i, 512. 

oxidation of, to eyanides (Dakry), A., 
i, 598. 

preparation of esters of (WoLFFEN- 
STEIN), A., i, 374. 

action of nitrophenylhydrazine with 
(Dakin), A., i, 594. 

of silk, compounds of stannic salts 
with (FICHTER and MULLER), A., i, 
766. 

action of reducing sugars on (MAIL- 
LARD), A., i, 597. 

action of bacteria on (BLANCHETIERE), 
A., i, 699. 

reaction of ca: bohydrates and (Roxas), 
A., i, 797. 

effect of, on growth (OsBorNE, MEN- 
DEL, FERRY, aud WAKEMAN), A.,, i, 
522, 771. 

reaction of, in the animal organism 
(Lo Monaco), A., i, 867. 

metabolism of. Sve Metabolism. 

influence of, on nitrogen metabolism 
(ABDERHALDEN), A., i, 580. 
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Amino-acids, resorption and assimilation 

of (Bane), A., i, 579. 

substitution of, for proteins in diet 
(MircHeE.LL), A., i, 690. 

of blood-serum after anesthesia (Ross), 
A., i, 858. 

“ninhydrin ” reaction for (HARDING), 
A., ii, 61. 

estimation of, in foodstuffs (Grinp- 
LEY, SLATER, EcKSTEIN, and Ross), 
A., ii, 119. 


estimation of, in serum by the Abder- | 


halden reaction (VAN SLYKE, VINo- 
GRAD-VILLCHUR, and LosEB), A.., ii, 
120. 

estimation of, in urine (DE GRAAFF ; 
Bane), A., ii, 119; (DE GRAAFF 
and VAN DER ZANDE), A., ii, 
654. 

a-Amino-acids, constitution of (BACKER), 
A., i, 21. 

Aminoazo-compounds, 
(CasaLE), A., i, 225. 

Amino-compounds, preparation of, from 

nitro-compounds (Raikow), A., i, 
469. 
aromatic, preparation of, from halogen 
compounds (WriBAUT), A., i, 469. 
formation of, from nitro-compounds 
(Rarkow), A., i, 599. 
ninhydrin reaction for (HARDING and 
WARNEFORD; HARDING and Mac- 
Lean), A., ii, 459. 

Aminodicarboxylic acids, estimation of, 
in protein hydrolysis (ANDERSEN and 
Rorp-MUt tier), A., ii, 402. 

Amino-groups, introduction of, into 
aromatic compounds (p£ TuRsKI), A., 
i, 313. 

Aminohydrazines, aliphatic, preparation 
of (DARAPSKY and SPANNAGEL), A., i, 
167. 

a-Aminonitriles, preparation of, from 
aldehydes and ketones (v. WALTHER 
and Hisner), A., i, 559. 

Ammines, metallic(Price and Brazier), 
A., i, 121 ; (EpHRAIMand Botte), A., 
ii, 104. 

Ammonia, synthesis of (ZENGHELIs), A., 

ii, 429. 

vapour-pressure of, at low tempera- 
tures (BURRELL and RoBERTsON), 
A., i, 6. 

compounds of amino-acids and (Ber- 
GELL), A., i, 713. 

compounds of, with platinous nitrite 


nitration 


(TscuuGAEV and KILTINovic), T., 
1286. 

compounds of siiver salts and (Bruni 
and Levi), A., ii, 482, 617. 

use of, in chlorination of water (RAcE), 
A., i, 618. 


of | 
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Ammonia, estimation of, by the aeration 
method (DAvisson, ALLEN, and 
STUBBLEFIELD), A., ii, 643. 

estimation of, in muscle (SUMNER), 
A., ii, 655. 

estimation of, in urine (COCHRANE), 
A., ii, 112; (DE GraaFF), A., ii, 
119; (Fouin and Denis), A., ii, 
574; (ScHENITZzKy), A., ii, 575; 
(DE GRAAFF and VAN DER ZANDE), 
A., ii, 654. 

estimation of, in urine, by means of 
formaldehyde (ScHELTEMA), A., ii, 
63. 

estimation of, in water (BrucKMIL- 
LER), A., ii, 489. 

‘* Ammonia number,” variations in the, 
due to physiological conditions (Has- 
SELBALCH), A., i, 519. 

Ammonium compounds, quaternary, ab- 
sorption spectra of (KoMATsv), 
A., i, 554. 

asymmetric, resolution of (Komar- 
su), A., i, 31 

Ammonium salts of organic acids, pre- 
paration of (McMasrer and Mac111), 
An, 6, 907. 

Ammonium bromide, allotropy and solu- 
bility of (SmirH and EasrLack), 
A., ii, 482. 

carbonate, preparation of (BADIScHE 
ANILIN- & Sopa-Faprik), A. 
253. 
constitution of solutions of (Wxc- 
SCHEIDER), A., ii, 617. 
chloride, molecular heat of equili- 
brium of (Cotson), A., ii, 15. 
influence of foreign substances on 
the crystallisation of (GAUBER?), 
A., ii, 300. 
solutions, equilibrium of calcium 
carbonate with (WARYNSKI and 
KovuropatwinsKA), A., ii, 605. 
mixed crystals of ferric chloride 
and (Rirzet), A., ii, 568. 
iron chloride (LEHMANN), A., ii, 142. 
haloids, viscosity and conductivity of 
solutions of, in mixtures of gly- 
cerol, acetone and water (DAVIS, 
PurnaM, and Jongs), A., ii, 16. 
ae of (ScHEFFER), A., ii, 31, 
431. 
iodide, conductivity of, in alcoholic 
solution (Keyes and WINNING- 
HOFF), A., ii, 407. 
solubility of (SmirnH and Easr- 
LACK), A., ii, 529. 
isethionate, action of heat on (MI- 
YAKE), A., i, 7. 
nitrate, solidification curve of mix- 
tures of lead nitrate and (Boerrcn), 
A., ii, 81. 


>i, 
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Ammonium nitrate, action of, on potas- 
sium chlorate (SALVADOR), A., ii, 
563, 

osmy|lsalicylate (BARBIERI), A., i, 728. 

magnesium phosphate, stability of, 
and its use in estimations (JONEs), 
A., ii, 394. 

sulphate, manurial experiments with 
(Porrer and SnypDER), A., i, 459. 

double sulphates, crystallography of 
(Turron), A., ii, 38. 

iron alum, hydrolysis of (Rag), T., 
1331. 

Amphiboles, composition of (Borxke), 

A., ii, 570. 

isoAmyl bromide, rate of reaction of 
sodium and (CARLETON), A., ii, 382. 

nitrite, oxidation of, by sunlight 
(BoEprTKER), A., i, 2. 


Amylase, action of, on soluble starch | 


(SHERMAN and PuNnNeEtTT), A., i, 
767. 
estimation of activity of, in presence 
of alkaloids (BopNAr), A., ii, 403. 
isoAmyleamphor (Rupe and IsELIN), A., 
i, 411. 
isoAmylidenecamphor 
ISELIN), A., i, 410. 
isoAmylnorcodeine, nitro-, and its de- 
rivatives (v. Braun), A., i, 666. 
Amylolysis, influence of salts 
(ErFront), A., i, 298, 448. 
e-Amylpiperidine, 1-hydroxy-, and its 
salts (v. Braun), A., i, 632. 
e-Amylpyrrolidine, 1-hydroxy-, and its 
salts (Vv. Braun), A., i, 632. 
Analysis, colorimetric (Lone), A., ii, 
337. 
by means of critical points (DE Mooy), 
A., ii, 392. 
electro-chemical, in America (Smirn), 
A., ii, 52. 
electrolytic (McKay and Furman), 
A., ii, 273. 
of metals of the copper-tin group 
(ScHocu, Brown, and Puipps), 
A., ii, 578. 
forensic, destruction of organic ma- 
terial in (VINTILESCo), A., ii, 398. 
micro-chemical (Emicn), A., ii, 45. 
of organic compounds (RINKEs), 
A., ii, 498. 
application of, to toxicology (Tun- 
MANN), A., ii, 502. 
micro-volumetric (HAMBURGER), A., ii, 
641. 
qualitative, of metals (CLARENs), A., 
ii, 449. 
of the iron group (GILMovR), A., 
ii, 151 
of the tin group (WELCH and 
WEBER), A., ii, 398. 


(RvuPrE and 


on 
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Analysis, qualitative, of mixtures of 
anions of Group I (Weper and 
WINKELMANN), A., ii, 637. 

volumetric (ENELL), A., ii, 572. 

Anaphylaxis by diglycylglycine (ZuNz 

and D1IaKoNnorrF), A., i, 528. 
Anastase, crystalline structure of (VE- 
GARD), A., ii, 593. 
a- and §-Anemonic acids, and their 
derivatives (ASAHINA), A., i, 402. 
Anemonin, and its derivatives (ASAHINA), 
A., i, 401. 
Anemonolic acid, and its semicarbazone 
(ASAHINA), A., i, 402. 

Anethole, melting point of (MELDRUM), 

A., i, 36 
polymeride of (PuxEDDU and Svcar- 
FIDI), A., i, 806. 


| Anhydrides, acid, aliphatic, hydration 


of (VERKADE), A., ii, 234, 374, 
607. 
organic, preparation of (BoITEAv), 
no &, & 
Anhydrocollidiniumsuccinic 
(Lutz), A., i, 74. 
Anhydrocryptopidiol (Perkin), T., 973. 
Anhydrocryptopines, and hydroxy-, and 
their salts and derivatives (PERKIN), 
T., 975, 990, 1002. 
Anhydrodihydrocryptopines, and hy- 
droxy-, and their salts and derivatives 
(Perkin), T., 937, 994. 
Anhydrodimethylaminopimelic acid, and 
its salts (ScHMID?), A., i, 375. 
Anhydro-a-isatinanthranilide, and its 
derivatives (FRIEDLANDER and RoscuH- 
DESTWENSKY), A., i, 80. 
Anhydro)utidiniumsuccinie acids( Lutz), 
A., i, 73. 
Anhydropicoliniumsuccinic acids(LuTz), 
A., i, 73. 
Anhydroprotopine (PERKIN), T., 1024. 
Anhydrotetrahydromethylcryptopine, 
and its salts (PERKIN), T., 898. 
Anhydrotrimethylemetine, and its hy- 
drochloride (KARRER), A., i, 834. 
Anilides, preparation of (KLEMENC), 


acids 


A., 1, 820. 
polymorphic (CHATTAWAY and 
LAMBERT), A., i, 140. 
halogen-substituted (CHATTAWAY 


and CLEMO), T., 89; A., i, 256. 
Aniline, equilibrium of m-cresol, benz- 
ene and (KrkEMANN and Borva- 
novics), A., ii, 472. 
compound of 2:3-dimethyl-y-benzthio- 
pyran and (Srmonis and ELtas), 
A., i, 661. 
compound of dimethylchromone and 
(Srmonts and Extras), A., i, 63. 
Aniline, 5-fluoro-2-chloro- (Swarts), 
A., i, 133. 


ene 
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Aniline, 3-fluoro-4:6-dinitro-, and 2:4- 
difluoro- (Swarts), A., i, 134. 
Anilines, chloro-, nitration of (DE 
Bruyn), A., i, 802. 
Aniline colouring matters, absorption 
spectra of (HNATEK), A., ii, 67. 
compounds of proteins and (HoL- 
LANDE), A., i, 574. 
2-Anilinoanthraquinone (BADISCHE 
Anitin- & Sopa-Fasrik), A., i, 
318. 
1-Anilinoanthraquinone, 3-bromo- (ULL- 
MANN and Erser), A., i, 824. 
3-Anilino-1:4-dihydro-1:8-naphthasul- 
tam, 2:4:4-trichloro- (ZINcKE and 
Jicicuer), A., i, 428. 
a-Anilino-a-ethylbutyronitrile (v. WAL- 
THER and HUBNER), A., i, 560. 
Anilinocyclohexanecarboxylonitrile (v. 
WALTHER and Hijpner), A., i, 560. 
1-Anilino-2-methylanthraquinone (ULL- 
MANN and Bincrr), A., i, 483. 
a Anilino-a-methylbutyronitrile (Vv. 
WALTHER and Hisner), A., i, 560. 
2-Anilino-5 methyl-4¢:5 dihydrothiazole, 
benzoyl derivative, and 2-p-bromo-, 
and 2-p-chloro- (DAINs, RoBerts, and 
BrewstTEn), A., i, 434. 
5-Anilinomethylenetetrahydrothiazole- 
2:4-dione (DAINS and STEPHENSON), 
A., i, 752. 
2-Anilino a-naphthaquinones, 2-hydr- 
oxy-, and their derivatives (Gross- 
MANN), A., i, 153. 
3-Anilinonaphthasultamquinone, 2- 
chloro-, and its anil (ZINcKE and 
JULICHER), A., i, 427. 
Anilinophenanthraquinones, bromo- 
nitro-, and vitro- (MUKHERJEE and 
Watson), T., 624; A., i, 565. 
Anilinophenanthraquinonesulphonic 
acid, 2-nitro- (MUKHERJEE and WArt- 
son), T’., 625; A., i, 565. 
a-Anilinophenylacetonitrile, o-nitro- 
(v. WALTHER and HUsNeEr), A., i, 
559. 


5-Anilinotetramethylhydurilic acid, 


| 


INDEX OF SUBJECTS. 


Anisaldehydedichlorophenylhydrazones 
(CHatTaway and Exuincron), T., 
592; A., i, 510. 

Anisbenzylamide (RiiGHEIMER), A., i, 
385. 

o-Anisidines, bromonitro-, and _ their 
derivatives (NOELTING and SrxIMLB), 
A., i, 88. 

Anisole, 5-fluoro-2-nitro- (Swarts), A., 

i, 134. 

iodonitro-derivatives of (ROBINSON), 
T., 1078; A., i, 804. 

m-nitruso- (BAupIscH and First), 
A., i, 34. 

Anisoylbenzylidenemethylmalonic acid, 
methyl! ester, and its potassium and 
sodium derivatives (HAHN), A., i, 
650. 

B-Anisoyl-a- and -8-benzylidenepropi- 
onic acids (HAHN), A., i, 650. 

2-Anisoyl-3-phenylcyclopropane-1:1-di- 
carboxylic acid, and its esters (HAHN), 
A., i, 650. 

B-Anisoylpropionic acid (Hany), A, 
i, 650. 


| Anisyldiacetonamine, nitroso- (EVENS, 


| $-o- and 


and its aniline salt (Bitrz, HEyn, 


and HAMBURGER), A., i, 508. 

Animal fluids, physico-chemical studies 
on (QUAGLIARIELLO and BECCHIN!), 
A., i, 446, 520; (QUAGLIARIELLO), 
A., i, 527. 

Animals, blood-relations of, as shown 
by the composition of the serum-pro- 
teins (JEwerr), A., i, 521. 

Anisaldehydedibromophenylhydrazones 
(CHaTTAWAY and Exuineron), T., 
592; A., i, 510. 

Anisaldehydebromotolylhydrazones 


(CuaTraway and Honeson), T., 585; | 


A., i, 410. 


GiFFoRD, and GRIFFITHs), A., i, 
72. 
Anisyldimethyltelluronium 
(LEDERER), A., i, 208. 
Anisylidenedithiocarbazinic acid, me- 
thyl ester (BuscH and STaRKE), A., 
i, 344. 


picrate 


-p-Anisyl--thiohydantoins, 
and their derivatives (BecKURTs and 
Frericus), A., i, 746. 

Annual General Meeting, T., 320. 

Anthracene, dichloro-, Aexa- and octa- 

chlorides of (FARBWERKE VoRM. 
Mersrer, Lucius, & BriNine), 
A., i, 313. 
2:9:10-trichloro-, preparation of (FARB- 
WERKE VORM. Metster, Lvctus, 
& Brintne), A., i, 642. 
2-Anthracoylbenzoic acid, o-l-hydroxy-, 
and its derivatives (SCHAARSCHMIDT), 
A., i, 382. 

Anthradiquinones (DIMROTH and 
ScHULTZE), A., i, 563. 

Anthranil, constitution of (HELLER), 
A., i, 428. 


| Anthraniloacetanthranilic acid (HELLER 


| 
| 


and HEINE), A., i, 42%. 
Anthranol, action of diazonium salts on 
(OmaARINI), A., i, 87. 
Anthrapurpurin, tribromohydroxy- 
(Dimkora and Fick), A., i, 562. 
Anthraquinone, preparation of (HEINE- 
MANN), A., i, 561; (FARRWERKE 
vorm. MEtsrEer, Lucius, & Brtn- 
ING), A., i, 732. 
hydrazones of (OMARINI), A., i, 88. 
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Anthraquinone, preparation of sulphur 
compounds of (FARBWERKE VORM. 


Meltsrer, Lucius, & Buiinine), A., | 


i, 657. 

Anthraquinone, 1-amino-, 
o-chlorobenzaldehyde and (KALI- 
SCHER and MAYER), A., i, 843. 

telra- and hexa-bromo- (HOFMANN), 
A., i, 145. 

bromoamino-, and 1:3-dibromo-, and 
their derivatives (ULLMANN and 
EIsEr), A., i, 824. 

3-nitro-2-amino-, preparation of 
(CHEMISCHE FABRIK GRIESHEIM- 
E.LEKTRON), A., i, 561. 

Anthraquinones, A-amino-, preparation 
of (BapIscHE ANILIN- & Sopa- 
FABRIK), A., i, 318. 

chloro-, preparation of 
GESELLSCHAFT FUR ANILIN-Fas- 
RIKATION), A., i, 154. 

hydroxy-, conversion of, into deriva- 
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| 1-Anthraquinonylanthranilic acid, 3- 


action of | 


(AKTIEN | 


tives of naphthaquinone (DiImrRorH | 


and Scuv Tze), A., i, 563. 
Anthraquinone colouring matters, pre- 
paration of (BADISCHE ANILIN- & 
Sopa-Fasrik), A., *, 335. 
polyhydroxy-, colour of (MFEK and 
Watson), T., 544; A.,ii, 364. 
Anthraquinone series, preparation of 
thiovarbamides of (CHEMISCHE FABRIK 
JRIESHEIM-ELEKTRON), A., i, 657. 
Anthraquinone-2:l-acridone, 3-bromo-, 
and 3-bromo-4-amino- (ULLMANN and 
E1sEk), A., i, 824. 
Anthraquinonearylhydrazones, liydro- 
lysis of, with sulphuric acid (CHar- 
RIER), A., i, 511. 
1-Anthraquinoneazohydroxylamide 
(GATTERMANN and EBERT), A., i, 857. 
Anthraquinone-2-carboxylic acid, 1- 
amino-, 1-chloro-, and their deriva- 
tives (ULLMANN and BiNceEr), A., 
i, 484. 
l-chloro-, and its nitrile (ULLMANN 
and Brncer), A., i, 483; (ULL- 
MANN), A., i, 649. 


Anthraquinoneketomorpholines, prepar- | 


ation of (FARBWERKE VoRM. MEISTER, 
Lucius, & Brinine), A., i, 563. 
Anthraquinone mercaptans, preparation 
of (CHEMISCHE FABRIK GRIESHEIM- 
Evektron), A., i, 154. 
Anthraquinonesulphonic acids, amino-, 
and hydroxy-, preparation of (Far- 
BENFABRIKEN VORM.F. BAYER & Co.), 
A., i, 319. 
1-Anthraquinonyl p-tolyl sulphide, 3- 
bromo-2-amino- (ULLMANN and 
Eiser), A., i, 824. 
o-1-Anthraquinonylaminobenzaldehyde 
(KALISCHER and MAYER), A., i, 844. 


bromo-, and 3-bromo-4-amino- (ULL- 
MANN and ErseEr), A., i, 824. 
Anthraquinonyl-3:7-diquinoline, 2:6- 
dihydroxy-, and its sulphate (v. 
NIEMENTOWSKI and SucHARD), A., i, 
423. 
1-Anthraquinonyliminoanthraquinone- 
2:1-acridone (KALISCHERand MAYER), 
A., i, 844. 
§:1’-Anthraquinonylimino-1:2-phthal- 
oylacridine. See 1-Anthraquinonyl- 
iminoanthraquinone-2:1-acridone. 

Antimonates and Antimonites. 

under Antimony. 

Antimony, values of } and Va for (vAN 
LAAR), A., ii, 610. 

action of carbon dioxide on, at high 

temperature (Vv. BAcHo), A., ii, 482. 

Antimony alloys with tellurium (KI- 
MATA), A., ii, 39. 

Antimony (richloride, action of tri- 
pheny!stibine with (GroTTNER and 
WIERNIK), A., i, 96. 

pentachloride, action of iodine and 
(Rurr, ZEDNER, and Hecur), A., 
ii, 144. 
use of, in chlorination (STEINER), 
A., i, 151. 
trisulphide, action of magnesium on 
tin and arsenic sulphides and 
(Perrusi), A., ii, 53. 
estimation of, and of the products 
obtained by roasting it (v. 
Bacuo), A., ii, 496. 
commercial, analysis of (HuTIy), 
A., ii, 153. 
sulphides, estimation of free sulphur 
in (Hutin), A., ii, 195. 
Antimonates, natural (SCHALLER), A., 
ii, 631. 
Antimonites, natural (SCHALLER), A., 
ii, 631. 
Antimony organic compounds (Gritr- 
NER and WIERNIk), A., i, 96, 98. 
Antimony detection and separation :— 
detection of, by the hypochlorite 
test (VAUBEL and KNockKE), A., ii, 
274. 
separation of, from arsenic and tin 
(Haun), A., ii, 266. 
Antimony glass, analysis of (MILBAUER), 
A., ii, 153. 
Antiseptics, effect of, on permeability of 
cells (OsTERHOUT), A., i, 704. 
Apatite from tlhe Lacher See District 
(Brauns), A., ii, 532. 
analyses of (ZAMBONINI), A., ii, 443. 
Apiole ozonide (HARKIES and ADAM), 
A., i, 646. 
Aqua regia, mechanism of reactions in 
(BRINER), A. ii, 231, 


See 
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Aqua regia, chlorination of hydro- 
‘carbons with (Darra and FERNANDES), 
A., i, 715. 

d- md /-Arabinose-d-amyl mercaptals 
(Vorocek and VESELY), A., i, 308. 
Arachidic acid, detection of (Kerr) " 

A., ii, 652. 

Arginase (CLEMENTI), A., i, 451. 

occurrence and detection of, in the 
organism (EDLBACHER), A., i, 324. 

Arginine, estimation of (PLIMMER), A., 
ii, 460. 

Argon, equilibrium in mixtures of nitro- 
gen and (Hoist and HAmBurGeEn), 
A., ii, 132. 

Arsenic, spectrum of (SreGBAHN and 
Frimay), A., ii, 362. 

Arsenic alloys with silver, solidification 
of (Heike and Lerovx), A., ii, 
248. 

Arsenic trihydride, action of radium 


INDEX OF 


rays on a mixture of oxygen and | 


(RECKLEBEN and LocKEMAN)), A., 
li, 208. 

Arsenious oxide, density and expan- 
sion coefficients of (BAXTER and 
Hawks), A., ii, 221. 

Arsenious acid, estimation of, volu- 
metrically, with iodine (THIEL and 
Meyer), A., ii, 339. 

Arsenic acid, action 


sulphide on (FosrEr), A., ii, 246. 


of hydrogen | 


Arsenates, colloidal (Deiss), A., ii, | 


247. 
Arsenic (trisulphide, colloidal, coagu- 

lation of (VAN Dury), A., ii, 
131. 

coagulation of, by 
(Powis), T., 734; A., ii, 521. 

action of magnesium on tin and 
antimony sulphides and (PER- 
tus!), A., ii, 53. 

Arsenic organic compounds (EnRLIcH 
and Karrer), A., i, 95; (FARB- 
WERKE VorM. MEIsTEr, Lucius, & 
Brininec), A., i, 446; (Zapp), A., 
i, 683. 
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Arsenic detection, estimation and 
separation :— 
estimation of (RoarK and McDon- 
NELL), A., ii, 342. 
estimation of, in organic compounds 
(Ewrns), T., 1355 
estimation of, in physiological fluids 
(Kostan), A., ii, 148. 
separation of, from antimony and tin 
(Hann), A., ii, 266. 
separation and detection of tellurium 
and (BrowninG, Simpson, and 
PorTER), A., ii, 536. 
Arsenobenzene, 4:4’-diamino-2:2’-di- 
hydroxy- (Bauer), A -» i, 94. 
3:3’-diamino-4:4’-dihydroxy-, and its 
complex compounds with metallic 
salts (EHriicH and KARRER), A., 
i, 95. 
3:4:5:3’-tetraamino-4’-hydroxy-, _hy- 
drochloride (KARRER), A., i, 858. 
hexaamino-, preparation of (BOEH- 
RINGER & SOHNE), A., i, 297. 
4:4’-dihydroxy-3:3’-diamino-, prepara- 
tion of (Les EraBLIssEMENTS Povu- 
LENC Frér&s), A., i, 175. 
Arsenobismite (MEANs), A., ii, 192. 
Arseno-phosphorus compounds, prepara- 
tion of (MounEyrar), A., i, 228. 
Arsenotungstic acid, colorimetric re- 
actions of phenols with (GUGLIAL- 
MELLI), A., li, 584. 
Arsenotungstomolybdic acid, colori- 
metric reactions of phenols with (Gu6- 
LIALMELL]I), A., ii, 585. 


| Arsepedine (cyclopentamethylencarsine), 


electrolytes | 


preparation of (Les ETABLISSEMENTS | 


PouLenc Frérgs), A., i, 347. 
electrochemical 
(FicHTER and Evkrnp), A., i, 444. 
aromatic (KARRER), A., i, 858. 
biology of (S1eBURG), A., i, 777. 
Arsenic detection, estimation and 
separation :— 


detection of (VuAFLART), A., ii, 148. 


apparatus for detection of (H1nBErt), 
A., ii, 446. 

detection of, as silver arsenate (CuRT- | 
MAN and DascHAvsky), A., ii, 491. 

detection of, in hair (MeILLéRE), A 
ii, 447. 


experiments with | 
| Arylhydroxylamines, 


1-bromo- (ZaAppP!), A., i, 683. 

4-p-Arsinobenzeneazo-1-benzyldihydro- 
berberine (FREUND and FLEISCHER), 
A., i, 326. 

8-Arylaminoanthraquinones, 
tion of (BADISCHE ANILIN- 
Fasrik), A., i, 318. 

Arylazodicyanodiamides (v. WALTHER 
and GRIESHAMMER), A., i, 170. 


prepara- 
& Sopa- 


| 1-Aryl-4-diethylaminoethyl-5-pyrazol- 


one-3-carboxylic acids, preparation of 

alkyl esters of (FARBWERKE VORM. 

Meister, Lucius, & Brine), A,, i, 

844, 

nitroso- (Baup- 
IscH), A., i, 386; (BAUDIscH, GURE- 
WITscH, and RorHscHILp), A., i, 387 ; 
(Baupiscu, Pisror, and SILRgER- 
BLATT), A., i, 388; (Baupiscn and 
Rom), A., i, 389. 

2-Arylquinolines, 4-cyano-, preparation 
of (FARBENFABRIKEN VORM. F.. BAYER 
& Co.), A., i, 333. 

Ascaris megalocephala, eggs of. See Eggs. 

Ascarylic acid, and its derivatives 
(FAURE-FREMIET), A., i, 693. 
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Ascitic fluid, preparation of glucos- 
amine hydrochloride from (OswALp), 
A., i, 514. 

Aspergillus niger, replacement of zinc 
by other metals in culture fluids for 
(JAVILLIER), A., i, 237. 


Asphalte, structure of (MARCUSSON), A., | 


ii, 627. 
Aspirin. See o-Acetoxybenzoic acid. 
Assimilation, plant. See Plant as- 


similation. 

Atmospheric air, pollution of (Rerort 
OF THE COMMITTEE FOR INVESTIGA- 
TION OF ATMOSPHERIC POLLUTION), 
A., i, 592. 

combustion of mixtures of gases and 
(Terres and PLenz), A., ii, 134. 

ignition of mixtures of methane and 
of hydrogen with (Sastry), T., 523; 
A., li, 381. 

propagation of flame in mixtures of 
methane and (HAWARD and Ora- 
GAwa), T., 83; A., ii, 133. 

liquid, explosive mixture of phos- 
phorus and (Prutti), A., ii, 30. 

estimation of, in mixtures with nitrous 
oxide and water vapour (BURRELL 
and Jongs), A., ii, 537. 

estimation of carbon dioxide 
(Freperick), A., ii, 196. 

Atom, conception of the (PANETH), A., 
ii, 240. 

model of (ZEHNDER), A., ii, 479. 

Atoms, structure of (HARKINS and 
Hatt), A., ii, 241; (Lewis), A., 
ii, 310; (ZEHNDER), A., ii, 610. 

structure and combination of (KossEL), 
A., ii, 243. 

structure and configuration of (RAM- 
SAY), A., ii, 480. 

structure of, and scattering of X-rays 
(BarKLA and Dun top), A., ii, 282. 

constitution of (DEBIERNE), A., ii, 
168. 

migration of (Roprnson), T., 1078; 
A., i, 804. 

Atomic theory (Lorenz), A., ii, 311; 

(LoRENz and Posen), A., ii, 312. 

Atomic weight of bismuth (ZicusnER 
DE CoNINCK and GERARD), A., ii, 
189. 

of bromine (Mo.gs), A., ii, 526. 

of cadmium (CicHsNER De CoNINCK 
and GERARD), A., ii, 33 ; (BAXTER, 
Grosz, and HARTMANN), A., ii, 
327. 

of ionium (H6NIGscHMID), A., ii, 407 ; 
(Hén1escumip and Horovitz), A., 
ii, 510. 

of neodymium (BAxTER, WHITCOMB, 
STewaktT, and CHapin), A., ii, 
253. 


in 


J 
| 
! 


| 


| Azobenzene, 
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Atomic weight of silver (GuyE and 

GERMANN), A., ii, 432. 

of thorium (H6niescumMIpD), A., ii, 
407; (HéNIGscHMID and Horovitz), 
A., ii, 510. , 

of uranium (H6n1GscHMrip and Horo- 
viTz), A., ii, 484. 

of zinc (BAxTER and Grosr), A., ii, 
327. 

Atomic weights, report of the Inter- 

national Committee on, T., 777. 

table of, T., 779. 

determination of (Guy), A., ii, 385, 
386; (RENARD and Guyr), A., ii, 
386; (GuyYE and GERMAN’), A., ii, 
432, 445. 

integral (Dopp), A., ii, 183. 

spectrosco}ic examination of material 
used in determination of (DE GRa- 
MONT), A., ii, 589. 

Atophan. See 2-Phenylquinoline-4- 
carboxylic acid. 

Atropine, action of, on the heart (WIL- 
son), A., i, 188. 

Attraction, physico-chemical force of 
(Koxosovsk!), A., ii, 176. 

Augites, composition of (TscHERMAK), 
A., ii, 145 

Autolysis, nature of (BRADLEY), A., i, 

582; (BRADLEY and TAYLOR), A., 
i, 582, 691. 

autocatalytic nature of (Morse), A., 
i, 299. 

influence of bile on (Tatum), A., i, 
863. 

effect of, on cholesterol esters (MUEL- 
LER), A., i, 692. 

Autoxidation (THUNBERG), A., i, 627. 

Avocado, new sugar in the pulp of (La 
Force), A., i, 357. 

Avogadro’s constant, determination of, 
from movement of particles in gold 
hydrosols (WEsTGREN), A., ii, 301. 

Avogadro’s hypothesis stated by Prout 
(Dossy), A., ii, 183. 

Azafrin, and its derivatives (LIEBER- 
MANN and Miu3g), A., i, 56. 

Azelaic acid, formation of, from spon- 
taneous oxidation of fats (NICOLET 
and Lippte), A., i, 463. 

Azidodithiocarbonic acid, synthesis of, 
and its salts (Sommer), A., ii, 
29. 

Azines, additive compounds of, with 
bromal and chloral hydrates (KNGp- 
FER), A., i, 714. 


| 1-Azoanthraquinone (GATTERMANN and 


EpErt), A., i, 857. 


2:4-dichloro- (STIEGLITZ 


and GRAHAM), A., i, 759. 
m-Azocinnamic acid (REICH and XIEN- 
ZOPOLSKA), A., i, 572. 


~ semen 


ee 
7 


a 
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Azo-colouring matters, 
sulphonic acids of (CopENz1), A., i, 
77. 
hydroxy-, bisulphite compounds of 
(Vorosncov), A., i, 293. 
Azo-compounds, colour of, and their 
constitution (Sircar), T., 757; 
A., i, 679. 
and their sults (KEHRMANN), A., i, 
165. 
hydroxy-, reactions of nitrates of 
(CHARRIER), A., i, 610. 
o-hydroxy-, etherification of (CHaAR- 
RIER), A., i, 572. 
— acids (Ponzio), A., i, 
9. 
Azoimide, formation of (BrowNE and 
OverMAN), A., ii, 245. 
mechanism of the synthesis of (Som- 
MER and Prncas), A., i, 680; ii, 
316. 
imide character of (Sommer), A., ii, 


catalysis of (OLIVERI-MANDALA), A., 
ii, 615. 
reactions of, with ceric salts and with 
nitrous acid (SommER and PIncas), 
A., ii, 97. 
oxidation of, with iodine (RAscuHic), 
A., ii, 98. 
1- and  2-Azoiminoanthraquinones 
(SCHAARSCHMIDT, |CONSTANDACHI, 
and TuIeve), A., i, 856. 
4:4’-Azophthalic acid, and its tetra- 
methy 
609. 
Azoxyanisole, additive compound of 
trinitrobenzene and (Sasrry), T., 
273; A., i, 335. 
m-Azoxycinnamic acid, ¢etrabromo- 
(Reich and XIENzoporsKA), A., i, 
572. 
Azoxy compounds, constitution of (AN- 
GELI), A., i, 679. 
m-Azoxyphenylacetylene (Reicn anil 
XIENzOpousKA), A., i, 572. 
m-Azoxyphenylpropiolic acid, and its 
derivatives (KeIcH and XIENZOPOL- 
ska), A., i, 571. 
4:4’-Azoxyphthalic acid, and its tetra- 
methyl ester (Sacus), A., i, 609. 
4-Azoxytoluene, 2’:6:2’:6’-tetranitro-, 
formation of, from 2:6-dinitro-4- 
hydroxylaminotoluene (BRAND and 
EISENMENGER), A., i, 509. 


Bacillus bulgaricus, decomposition of 
lactose by (QUAGLIARIELLO and VEN- 
TuRA), A., i, 619, 699. 


reduction of | 


ester (GOLDBERGER), A., i, | 
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Bacillus coli, formation and fermentation 
of formic acid by (FRaNzEN and 
KAHLENBERG), A., i, 780. 

Bacteria, rate of growth of (SLAToR), 

may Oe Mey 6, SOE. 

action of, on amino-acids (BLANCHE- 
TIERE), A., i, 699. 

cellulose and chitin in (VAN WIssE- 
LINGH), A., i, 698. 

indole reaction in (HERZFELD and 
KLINGER), A., i, 235. 

decomposition of urea by (JAcoBy), 
A., 1, 529. 

lactic acid, proteolytic activity of 
(Gortn1), A., i, 105. 

soil, effect of phosphates and sulphates 
on (Frep and Harr), A., i, 104. 

Balance, electromagnetic vacuum (AN- 
DERSON), A., ii, 78. 

Ballo-electricity (CHRISTIANSEN), A., 
ii, 75. 

Baplisia tinctoria, microchemical de- 
tection of baptisin in the roots of 
(TunMANN), A., ii, 59. 

Baptisin, detection of, microchemically 
in roots of Baptisia tinctoria (Tun- 
MANN), A., ii, 59. 

Barbituric acid, preparation of deriva- 
tives of (CHEMISCHE WERKE VORM. 
H. Byk), A., i, 163; (FARBEN- 
FABRIKEN VoRM. F. BAYER & Co.), 
A., i, 843. 

Barbiturie acid, 5-chloro-, and its po- 
tassium and sodium salts (BiLTz and 
HAMBURGER), A., i, 505. 

Barium salts in plants (ARTIS and 
MAXWELL), A., i, 784. 

Barium aluminates (MARTIN), A., ii, 

139. 


carbonate, reactions of ((EcHSNER DE 
Contnck), A,, ii, 482. 
chloride, action of, on blood-vessels 
(CaTHCART and CLARK), A., i, 192. 
hydroxide, action of sulphur and 
water on (GUITTEAU), A., ii, 619. 
complex compounds of, with al- 
cohols (Grin, HusMANN, and 
Nossowitscn), A., i, 593. 
sulphate, reduction of (WELLS), A., ii, 
565 
Barium organic compounds :— 
salts with organic acids (PICKERING), 
T., 246. 

Barley, absorption of solutions by seeds 
of (Brown and TrnKEn), A., i, 106. 
Base, C,H,N, and its salts, from casein 
(PicretT and Cuov), A., i, 226. 

C,H,,N, and its derivatives, from 4- 
acetyl-1-methyle:clohexane (WAL- 
LACH and PoHLg), A., i, 216. 

C,,H,,N, and its salts, from casein 


(PicrEt and Cuov), A., i, 226. 
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Base, C,,H,,ON,, and its derivatives, 
from diacetyl and benzamidine 
(Drets and Scuvetcn), A., i, 842. 

C)oH,3,N, and its picrate, from casein 
(Picret and Cuov), A., i, 226. 

CyH220,N, from oxidation of thebaine 
(FrEUND and Spryver), A., i, 157. 

Bases, equilibrium between water, phenol 

and (vAN Mevnrs), A.,ii, 304. 
organic, preparation of N-alkyl deri- 
vatives of (FARBENFABRIKEN 
vorm. F. BAyEr &Co.), A., i, 
554. 
compounds of vanadium tetrachlor- 
ide with (MexTes and FLEcK), 
A., i, 139. 
weak, determination of the ionisation 
constants of (DE RoupEn), A., ii, 
94. 
dissociation constants of (MELAN- 
DER), A., ii, 379. 

Bath for the solution of minerals with 
exclusion of oxygen (BARNEBEY), A., 
ii, 272. 

Bean, urease content of varieties of 
{Mareer and MARSHALL), A., i, 
589. 

horse. See Vicia faba. 
jack. See Canavalia ensiformis. 
soja. See Soja-bean. 

isoBebeeridine, and its salts {ScHOLTz), 
A., i, 416. 

Beeswax. See Wax. 

Beetroot, results on, of attack by 
Cercospora beticola sacc. (SAILLARD), 
A., i, 239. 

Behenic acid, hydroxy-, and its deriva- 
tives (Grin and Janko), A, i, 
789. 

Benzaldehyde, and bromo- and nitro-, 
bromophenylhydrazones of (C1usa and 
Veccuiorti), A., i, 438. 

Benzaldehyde, amino-, chloro-, chloro- 
nitro-, and hydroxy-, compounds of 
d-aminobenzyl-8-naphthol with 
(Bettr and CongEsraBILeE), A., ii, 
279. 

o-chloro-, action of 1-aminoanthra- 
quinone and (KALIScCHER and 
Mayer), A., i, 843. 

tetrachloro-, preparation of, and its 
condensation products (CASSELLA 
& Co.), A., i, 148. 

Benzaldehydedibromophenylhydraz- 
ones, and nitro- (CHATTAWAY and 
Euureron), T., 590; A., i, 510. 

Benzaldehydebromotolylhydrazones, 
and nitro- (CHaTraway and Hope- 
son), T., 584; A., i, 509. 

Benzaldehydedichlorophenylhydraz- 
ones, and nitro- (CHATTAWAY and 
ELLINGTON), T., 590; A., i, 510. 
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Benzaldehydephenylhydrazone, 5- 
amino-2-hydroxy- (Puxeppv), A., i, 
436. 

Benzaldehydesemicarbazones, and 
chloro-, p-hydroxy-, aud nitro-, and 
their salts and derivatives (HENDER- 
son and Heripron), A., i, 148. 

Benzaldehyde-o sulphonic acid, prepara- 
tion of, and its silver salt (GoLp- 
BERGER), A., i, 604. 

Benzamide, 4-ch'oro-2-nitro- (HELLER 
and Herne), A., i, 429. 

Benzamidine, compound of diacetyl and, 


and its derivatives (Diets and 
Scu.ercn), A., i, 842. 
Benzarsinic acid (p-carboxyphenyl- 


arsinic acid), and its silver salt and 
3-amino-, acetyl derivative (SIEBURG), 
A., i, 777. 
Benzene, structure of (CHACON), A., i, 22. 
formula of (Cotuir), T., 561; A., i, 
469 ; (Le Bas), A., i, 256. 
freezing point of, as a fixed point in 
thermometry (Meyer), A., ii, 80. 
solidifying and melting points of 
(MeEtprRvM), A., i, 553. 
disperse systems of cupric chloride in 
 eacmeae and KaGan), A., ii, 
177. 
equilibrium of m-cresol, aniline and 
(KREMANN and BorsANovics), A., 
ii, 472. 
equilibrium of m-cresol, dimethyl- 
aniline and (KREMANN and ScHNI- 
DERSCHITSCH), A., ii, 472. 
differentiation of ‘‘ benzine” 
(Mrx), A., ii, 54. 
and its homologues in petroleum 
(Brooks and HumpHREy), A., i, 
379. 
sulphonation of (MoHRMANN), A., ii, 
135. 
extraction of coal by (Fischer and 
Guiuvp), A., ii, 561. 
formation of toluene from (FiscHER 
and NicGEMANN), A., i, 801. 
derivatives, surface tension of (JAEGER 
and Kaun), A., ii, 126. 
isomerism of (Fry), A., i, 598. 
estimation of, in mixtures(EDWARDs), 
A., ii, 452 ; (WILSON and RoBERrtTs), 
A., ii, 453. 
commercial, analysis of (SPIELMANN 
and WHEELER), A., ii, 348. 
analysis of first-runnings of (SprEL- 
MANN and Jongs), A,, ii, 583. 
Benzene, fluorochloronitro-derivatives 
(Swarts), A., i, 133. 
4:6-difluoro-1:3-dinitro- (Swarts), A., 
i, 134. 
1:2:3:4-tetrahydroxy-, derivatives of 
(BARGELLINI), A., i, 489. 


and 
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Benzene, s-tvinitro-, additive compounds | Benzenesulphonchlorobromo-anilides 


of (SupBoROUGR), T., 1839; (CADRE 
and Supsoroven), T., 1349. 

s-trinitro-, additive compounds of, 
with heterocyclic compounds con- 
taining nitrogen in the ring (Sas- 
TRY), T., 270; A., i, 334. 

Benzene nucleus, structure of (OstRo- 

MISSLENSKI), A., i, 243. 

substitution in (HOLLEMAN), A., i, 22. 

Benzene-1l-azo-4-anthrol, and p-bromo-, 
and p-nitro- (Sircar), T., 775; A., i, 
679. 

4-Benzeneazo-1-benzyldihydroberberine, 
and its salts (FreuNp and F.erscu- 
Ek), A., i, 325. 

Benzeneazodicyanodiamide, aid its salts, 
and p-bromo- and p-chloro- (vy. 
WALTHER and GRIESHAMMER), A., 
A. aves 

Benzeneazodicyanodiamidine, and _ its 
salts (Vv. WALTHER and GRIESHAM- 
MER), A., i, 174. 

B-Benzeneazo-a7-diketo-e-3:4-dimeth- 
oxyphenyl-A‘-hexenoic acid, methyl 
ester (RYAN and PLUNKETT), A., i,657. 

4-Benzeneazo-1-ethyldihydroberberine 
(Freunp and Fietscuer), A., i, 325. 

4-Benzeneazodihydroxynaphthalene 
(Fiscuer and Baver), A., i, 719. 

Benzeneazo-5- and -7-methoxy-a-naph- 
thols (Fiscner and BaveEr), A., i, 720. 

Benzeneazo-S8-naphthol, 2:4-dibromo-, 
and chlorobromo- (CHATTAWAY and 
CLEMO), T., 105; A., i, 259. 

1-Benzeneazo-8-naphthyl isobuty! ether, 

and its salts (CHARRIER), A., i, 573. 
n- and iso-propyl ethers, and their 
salts (CHARRIER), A., i, 573. 
a-p-Benzeneazophenylamino‘sobutyr- 
amide (v. WALTHER and HiBNeERr), 
A., i, 560. 
6-Benzeneazo-2-p-sulphobenzeneazo- 
sulphazone, 7-amino-6-p-nitro- 
(Ciaasz), A., i, 425. 

Benzene-1-azo-1’:2’:3’:4’-tetrahydro-4- 
naphthol, p-bromo-, and _ p-nitro- 
(Strcar), T., 773; A., i, 679. 

2-Benzeneazo--5-xylyl isopropyl] ether, 
2-p-nitro- (v. AUWERS and BorscuHe), 
A., i, 86. 

2-Benzeneazo-m-xylyl nen» ketone, 
5-hydroxy-(v. AUWERS and BorscHe), 
A., i, 86. 

Benzenesulphon-amides and -anilides, 
p-halogen-substituted, N-halogen de- 
rivatives of (BaxTer and CHaTra- 
way), A., i, 136. 


Benzenesulphonbenzylamides, _p-halo- 


gen-substituted, NV-halogen derivatives 
of (BAxTeR and Cuatraway), A., i, 
136. 


and -phenylchloroamides (CHatTTA- 
way and Cremo), T., 108; A., i, 
258. 

Benzenesulphonic acid, aluminium salt 
(Dussky, Brrr, and Frank), A., i, 
542, 


| Benzenesulphonic acids, amino-3-thiol- 


Benzenesulphonmethylamides, 


(Rassow and Dour), A., i, 748. 

p-halo- 
gen-substituted, N-halogen deriva- 
tives of (BaAxrerR and CHATTAWAY), 
A., i, 136. 

Benzenesulphonphenylamides, p-halo- 
gen-substituted, N-halogen deriva- 
tives of (BAXTER and CHATTAWAY), 
A., i, 136. 

Benzenesulphontoluidides, p-halogen- 
substituted (BAXTER and CHATTA- 
way), A., i, 137. 

Benzhydrol, thio- (STAUDINGER and 
Sregwart), A., i, 850. 

Benzil-o-carboxylic acids, and their de- 
rivatives, isomerism of (HANTZSCH 
and ScHwIETe), A., i, 399. 

‘** Benzimide,” constitution of (SAVELS- 
BERG), A., i, 728. 

‘*Benzine.” See Petroleum, light. 


| Benzodibromoanilides, nitro- (CHATTA- 


way and CriEmo), T., 94; A., i, 
257. 
Benzo-e-chloroamylamide (DARAPSKY 
and SPANNAGEL), A., i, 169. 
Benzochlorobromoanilides, nitro- (CHAT- 
TAWAY and CieMo), T., 94; A., i, 
257. 


Benzodichloroanilides, nitro- (CHATTA- 


way and CLEMmo), 'I., 94; A., i, 257. 
3:4-Benzofluorenone. See alloChryso- 
ketone. 
Benzoic acid, preparation of (HRINE- 

MANN), A., i, 313. 

solubility of, in non-aqueous solvents 
(MARDEN and Dover), A., ii, 418. 

mutual solubility of salicylic acid 
and (v. EuLer and LOWENHAMN), 
A., li, 476, 520. 

complex chromium salts of (WEIN- 
LAND and SPANAGEL), A., i, 726. 

aminoalkyl esters of (v. Braun), A., 
i, 631. 

benzyl ester, preparation of (BERKE- 
LEY), T., 520; A., ii, 388. 

cholesteryl ester, action of bromine 
on (DorEgE and ORANGE), T., 46; 
A., i, 261. 

a-phenylethyl ester (SrAUDINGER and 
GAULB), A., i, 849. 

detection of, by Mohler’s reaction 
(GROSSFELD), A., ii, 158. 

detection of, in fats (STADLIN), A., ii, 
653. 
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Benzoic acid, amino-, —a of, in 
salt solutions (v. Evuer), A 7 % 727. 
p-amino-, menthyl ester (KROscHE), 
A., i, 394. 
p-hydroxy- . 
A., ii, 159. 
p-nitro-, benzylamide of (RiGHEIM- 
ER), A., i, 385. 

Benzoic acids, aminohydroxy-, methyl 
esters, diazoauhydrides of (MEYER 
and RaAssFELD), A., i, 162. 

nitro-, cholesteryl esters (Dore and 
ORANGE), 'T’., 54; A., i, 261. 
Benzo-m-phenetidide (KEVERDIN 
Loxrerek), A., i, 141. 
Benzo-p-phenetidide, o-amino-,sulphonyl 
derivative, preparation of (Lacutr), 
A., i, 46. 
Benzophenone, photochemical reduction 
of, by lactic acid (ConEN), A., i, 490. 
Benzophenone, perchloro- (STEINER), 
A., i, 161. 
hexahydroxy-, preparation of, and its 
acetyl derivative (BLEULER and 
Perkin), T., 541; A., i, 486. 
Benzophenones, isomeric hylotropic 
(ScHaAUM, ScHAELING, and KLAv- 
SING), A., i, 405. 

Benzophenone-y-aminophenylhydrazone, 

and its derivatives (BuscH and 


detection of (SMITH), 


and 


KUNDER), A., i, 437. 
Benzophenone-o-anisylhydrazone and 
vic.-m-xylylhydrazone (Busch and 


KunpeEr), A., i, 437. 

Benzophenonemesil (REDDELIEN), A., i, 
49. 

Benzophenone-o-tolil (REDDELIEN), A., 
i, 49. 

Benzopyrones, residual affinities of 
(StmONIS and Etras), A., i, 62, 660. 

o-Benzoquinone, tetrabromo-, derivatives 
of (JACKSON and Beaas), A., i, 407. 

p-Benzoquinone, compounds of, with 
orcinol (SIEGMUND), A., i, 153. 

p-Benzoquinone, chloro-, ee of, 

with quinol (StremUND), A , i, 152. 


tetrachloro-, formation of (Darra and 


CHATTERJEE), A., i, 705. 
Benzothiopyrone, 2-thio-, and its salts 
(Stmonts and ExtAs), A., i, 498. 
Benzo-m- and -p-toluidides, p-hydroxy- 
(KLEMENC), A., i, 820. 
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2-a- 5 Wee nee 
and JoLuEs), A., i, 75. 


1- and 2- Benzoylanthraquinones, re- 
duction of (SCHAARSCHMIDT and 
IrntNEU), A., i, 408. 

o-Benzoylbenzoic acid, methyl ester 


(McMuLtEy), A., i, 560. 
o-Benzoylbenzoic acid, 2:3:5-trihydroxy- 
(Dimro1H and Fick), A., i, 561. 

Benzoylbenzoic acids, bromo-, chloro- 
and iodo-, and their derivatives (Hor- 
MANN), A., i, 143. 

o-Benzoylbenzonitrile (MARTIN), A., i, 
482. 

o-Benzoylbenzoyl 
A., i, 481. 

1-Benzoyl//ochrysoketone, 1-p-chloro- 
(SCHAARSCHMIDT and IrINEU), A 
47. 

‘* Benzoyldihydromethylketol-hydr- 
azine.” Sce 6-Hydrazino-1-benzoyl- 
2-methyldihydroindole. 

4-Benzoy]-1:3-diphenylpyrrole, 5-hydr- 
oxy-, and its oxime (ALMsTROM), 
A., i, 568. 

3:4-Benzoyleneanthranil, and 7-bromo-, 
and 5-chloro- (SCHAARSCHMIDT, Con- 
STANDACHI, and THIELE), A., i, 856. 

Benzoylenecarbamide. See 2:4-Diketo- 
1:2:3:4-tetraliydroquinazoline. 

Benzoylethylisodi-o-tolylthiocarbamide, 


chloride (MArrtIN), 


m-nitro- (Dains, Roperts, and 

Brewster), A., i, 433. 
Benzoyliminodiacetamide (BERGELL), 

A., &, 74 
o-a-Benzoylmethylbenzoic _ acid, a- 


bromo-, methyl ester (STAUDINGER 
and MAcuutne), A., i, 855. 
Benzoylmethyl/sodiphenylthiocarb- 
amide, m-nitro- (Dains, RoseErrts, 
and BREwsTER), A., i, 433. 
2-Benzoylmethy]thiol-1:4-dimethyl-1:6- 
dihydropyrimid-6-one (JonNSON and 
Moran), A., i, 79. 
4-Benzoyloxy-1-acetoxybenzene, and 
2:6-dinitro- (RicHTER), A., i, 807. 
2-Benzoyloxybenzaldehyde, 2-p-nitro-, 
and its EE (HENDERSON 
and HEILBRON), A., i, 149. 


| 4-Benzoyloxyphenol, 2- oh (RICHTER), 


A., i, 807. 


| 4’- -Benzoyloxy- -2-phenylisatogen,6-nitro- 


Benzoxazole-4- and -5-carboxylic acids, | 
methyl esters and their derivatives | 


(v. 
161. 
Benzoyl chloride, interaction of m- 
xylene and, in presence of Om 
chlorides (MenscuvurKtn), A p ty 


Meyer and RassFEtp), A., i, 


peroxide, estimation of (VANINO and 
HERZER), A., ii, 117. 


CX. li. 


(PFEIFFER, BravpeE, Frirscn, HAt- 
BERSTADT, KIRCHHOFF, KLEBER, and 
Wirrkop), A., i, 331. 

1- Benzoyloxytriphenylmethyl —_ 


(GOMBERG and JICKLING), A., 31, 
Benzoylphenylacetanilide, pal 
(STAUDINGER), A., i, 854. 
8-Benzoyl1-8-phenyl-a-allylthiocarb- 
amide (UVains, Koperts, and 
BrEwsTER), A., i, 433. 
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Benzoylphenyldiazomethane, reactions | 4-Benzylhydantoin-l-acetic acid, and 


of (STAUDINGER), A., i, 854. 
1-Benzoyl-2-phenyldihydroindazine, 4- 

nitro- (ReicH), A., 1, 672. 
Benzoylphenylethylene oxide, proyerties 


of, and its derivatives (WIDMAN), | 


A., i, 406, 655. 


4-Benzoyl-1-phenyl-3-p-tolylpyrrole, 5- | 
hydroxy-, and its oxime (ALMsTROM), | 
| Benzylidenediaminodipyridine (Srrtn- 


A., i, 569. 


8-Benzpinacolin, p-chloro- (ScHLENK and | 


Ovcns), A., i, 380. 
1:2-Benzpyran, 2-thio-, and its salts 
(GHosu), A., i, 64. 


Benzsulphonazoline (su/phurylindoryl), 


and its derivatives (CLAAsz), A., i, 
425, 752. 

Benzsulphonazolone  (sulphwrylisatin), 
(CLAAszZ), A., i, 842 

Benzthiazole, derivatives of (RAssow, 
Donte, and Reim; Rassow and 
D6nLeE), A., i, 747; (Rassow and 
Rem), A., i, 749. 

Benzthiazolemethylene sulphide, and its 
derivatives (Rassow and Dd6uH LB), 
A., i, 748. 

Benzthiazolines, preparation of (CLAAsz), 
A., i, 669 

Benzthiopyrones, and 4-thio-, synthesis 
of (Stmonis and Ettas), A., i, 499. 

Benzyl alcohols, ¢ert.-amino-, and their 
derivatives (v. Braun), A., i, 473. 

bromide, o-chloro- (LEONARD), T., 
570; A., i, 469. 
cyanide. See Phenylacetonitrile. 

Benzylacetanilide, 6-nitro-2-amino-, and 
its acetyl derivative and 2:6-dinitro- 
(Reicu and GHAZARIAN), A., i, 643. 

Benzylacetoacetic acid, methyl ester 
(Giwa), A., i, 608. 

l-N-Benzylalanine, and its copper salt 
(FiscueR and v. MECHEL), A., i, 803. 

Benzylamine, action of ethyl aceto- 
acetate on (RUGHEIMER), A., i, 383. 

chlorate (DATTA and CHoupHURY), 
A., i, 470. 

Benzylaniline, 6-nitro-2-amino-, and its 
benzylidene derivative (Reicu and 
GHAZAKIAN), A., i, 642. 

Benzylbenzanilide, 6-nitro-2-amino-, and 
2:6-dinitro- (ReIcH and GHAZARIAN), 

A., i, 643, 

Benzylbenzylideneindene (CourrTor), 
A., 5, 497. 

Benzyldiethylamines, 0o-, m-, and p- 
amino-, and their derivatives (NOEL- 
TING and Kreeczy), A., i, 803 

o-, m-, and p-nitro-, and their picrates 
(NokLTInG and Kreeczy), A., i, 
803. 

Benzylethylamine chlorate (DaTTa and 

Cuoupuury), A., i, 470. 


its ethyl ester (JoHNSON and BATEs), 
A., i, 504. 


| 1-Benzylhydrindenehydrindone-2:2- 


spiran, 1-hydroxy-(Lrucnsand Lock), 
A., i, 39. 

2-Benzylideneaminobenzylaniline, 6-ni- 
tro-, oxidation of (Rricn), A., i, 
672. 


HAUSER and DikgpoLpER), A., i, 
739. 
Benzylideneaminomethylhydantoic acid 
(Battey and MikEska), A., i, 764. 
8-Benzylideneamino-&-methylpentan-5- 
ol, and its salts (Hess and Ursrie), 
A., i, 124. 


| a-Benzylidene-y-anisylcrotonolactone 


(Haun), A., i, 650. 
Benzylidenebenzaldehydecyanohydrin 
acetal (SAVELSBERG), A., i, 728. 
Benzylidenediacetonalkamine. See B- 
Benzylideneamino-8-methy]pentan-d- 
ol. 
1-Benzylidene-3:5-dimethylcoumaran-2- 
one, and 1-a-bromo- (v. AUweks), A., 
i, 497. 
Benzylidenedi-2-methylindylacetylacet- 
one (ScHourz), A., i, 420. 
4-Benzylidene-3:10-dimethyl-1:2:3:4- 
tetrahydroxanthylium salts, 12- 
hydroxy-4-0-p-dihydroxy- (BorscHE 
and WuNDER), A., i, 324. 
4-Benzylidene-3:13-dimethyl]-1:2:3:4- 
tetrahydroxanthylium chloride, 4-p- 
hydroxy- (BorscnE and WwuNDER), 
A., i, 323. 
4-Benzylidenehydantoin-l-acetic acid, 
and its ethyl ester (JoHNson and 
Bartss), A., i, 504, 
Benzylidenehydrazinoacetic acid, com- 
pounds of, with propionic and iso- 
butyric acids (BAILEY and MIKESKA), 
A., i, 764. 
Benzylidenehydrazinodiacetice acid, and 
o-hydroxy-, and their salts (BAILEY 
and MrkesKA), A., i, 763. 
Benzylidenehydrazinodipropionic acid, 
potassium salt (BaILEYand MIKEsKA), 
A., i, 764. 
2-Benzylidenehydrindonimine _hydro- 
chloride (Levcns and Ravcn) A., i, 
77. 
Benzylidenementhones, and their deriva- 
tives (BorEDTKrR), A., i, 51. 
Benzylidenemethyleoumaranones, and 
their derivatives (v. AUWsEks), A., i, 
497. 
1-Benzylidene-2-methy]-1:2:3:4-tetra- 
hydroisuquinoline, and its salts and 
their constitution (HamILToN and 
Rosinson), T., 1029; A., i, 836. 
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4-Benzylidene-3-methy]-1:2:3:4-tetra- 
hydroxanthylium salts, and 13-chloro-, 
4-p-hydroxy-, 4-0-p-dihydroxy-, and 
4-p-nitro- (BorscHE and WUNDER), 
A., i, 323. 
4-Benzylidene-10 methyl-1:2:3:4-tetra- 
hydroxanthylium chloride, 12-hy- 
droxy-4-p-hydroxy- (BorRscHE and 
Wunpep), A, i, 324. 
Benzylidenedithiocarbazinic acid, esters 
of (BuscH and SrarkKk), A., i, 344. 
Benzylidenedithiocarbazinic acid, m- 
nitro-, esters of, and their derivatives 
(Buscu and STARKE), A., i, 344. 
Benzylmalonic acid, ammonium salt 
(McMASTER and MAGILL), A., i, 707. 
Benzylmethylamine chlorate (DATTA and 
Cnouvuvry), A., i, 470. 
Benzylmethy!-77-dicarbomethoxydiiso- 
propylammonium icdide (ScHEIBLER 
and MAvAsanik), A., i, 20. 
Benzylmethylketoethylmercaptol 
(OcaTA and Iro), A., i, 654. 
Benzyl-8-naphthol, d-amino-, compounds 
of, with aldehydes (Berri and Conr- 
STABILE; BETTI), A., ii, 279. 
N-Benzylnorcodeine (v. Braun), A., i, 
666. 
Benzyl-8-phenylethylamine, o- and p- 


hydroxy-, and their hydrochlorides | 


(SHEPARD and TickNor), A,, i, 385. 
Benzylpropylaniline, and _ its 
(Sincu), T., 791; A., i, 757. 
1-Benzyl-2-pyrrolidyl methyl ketone, 
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Bile, reaction of (OkADA), A., i, 190; 

(QUAGLIARIELLO), A., i, 527. 
detection of, in soaps (STEINITZER), 
A., ii, 164. 

Bile-pigments, change of hemoglobin 
into, in jaundice (Hoorer and 
WHippLe), A., i, 191. 

detection of (Wetss), A., ii, 588. 

Bilirubin (Fiscuer), A., i, 515. 

chemistry of, and of hemin (KisTEr), 
A., i, 280, 515. 

Binary systems, energy changes in 
(KrEMANN), A., ii, 471, 515; (KReE- 
MANN and BorJANOvics ; KREMANN 
and ScHNIDERSCHITSCH), A., ii, 472. 


| Biotite, mixed crystals in (BorKg), A., 


ii, 570. 

Bisanthranil (HELLER and HEINE), A,, 
i, 428. 

Bisanthranils (SCHAARSCHMIDT, Con- 
STANDACHI, and THIELE), A., i, 856. 

Bisanthrylacediquinone. See 10:10’- 
Diaceanthrenediquinone. 

1:4-Bisazoimidoanthraquinone 
(SCHAARSCHMIDT, CoNSTANDACHI, 
and THIELE), A., i, 856. 


| 1:5-Bisazoiminoanthraquinone 


picrate | 


and its picrate (Hess, Merck, and | 


Urprie), A., i, 68. 

3-Benzyltetrahydropyrimid-6-one, 2- 
thio- (JoHNsoN and Joyce), A., i, 
609. 

2-Benzylthiol-3-benzyldihydropyrimid- 
one (JOHNSON and Joyer), A., i, 609. 

3-Benzylthiol-1:4-diphenyl-1:2:4-tri- 
azole-5-one, and v-nitro- (Buscu and 
CoRNELIUs), A., i, 339. 


2-Benzylthiolpyrimidine, 6-chloro-, and | 
4: 4’-Bisdiphenyleneazodi-1-benzyldi- 


its hydriodide (JoHNsoN and Joyce), 
A., i, 609. 


a- and B-isoBerberidol (PERKIN), T., | 


953. 

Berberine (FREUND and FLEISCHER), 
A., i, 325. 

Betaine, migration of, in plants 


(Sranitk), A., i, 457. 
Betel-vine. See Piper betle. 
Beverages, medicatel, analysis of (Sr. 
JOHN), A., ii, 159. 
Bile, acids of (WIELAND and Soree), 
A., i, 710. 
action of animal extracts on the flow 
of (Orr and Scott), A., i, 190. 
effect of, on autolysis (Tatum), A., i, 
863. 


_ Bis-1-benzylhydrindene-2:2-spiran-1:1’- 


(SCHAARSCHMIDT, CONSTANDACHI, 
and THIELE), A., i, 856. 

Bisazothymol, acetyl deiivative (Pux- 
EDDU), A., i, 436. 

Bisbenzeneazo7?ihydroxynaphthalenes 
(FiscuHer and BAvERr), A., i, 719. 

2:4-Bisbenzeneazo-5-methoxy-a-naph- 
thol (FiscHer and Bauer), A., i, 
720. 

Bisbenzeneazophenolphthalein (Oppo), 
A., i, 87 

Bisbenzthiazoline (CLAAsz), A., i, 670. 


oxide (Luvucns and Lovk), 
39. 

Bisdiazodiketoadipic acid, methyl ester 
(STAUDINGER, BECKER, and H1rze1), 
A., i, 856. 


A. 1, 


hydroberberine (FREUND and FLEI- 
SCHER), A., i, 326. 
Bisdiphenylenediacetyl, dichloro- 
(STAUDINGER and GAULE), A., i, 853. 
Bishydrindene-2:2-spiran (Leucns and 
Lock), A., i, 40. 
Bis-1-hydroxy-1-benzylhydrindene-2:2- 
spiran (LEUCHs and Lock), A., i, 39. 
Bis-1-hydroxy-1-phenylhydrindene-2:2- 
spiran (LEUCHs and Locr), A., i, 39. 
Bismethylamino/e/7~aminoarsenobenz- 
ene, derivatives of (BOEHRINGER & 
Séune), A., i, 96. 
Bismethylhydrazino‘ctraaminoarseno- 
benzene (BoeHninceR & Séune), 
A., i, 175. 
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Bismuth, atomic weight of (EcusNErR | 


DE ConrIncK and GERARD), A., ii, 
189. 
spectra of (StrGBAHN and Frimay), 
A., ii, 167, 362; (SrEGBAHN), A., 
ii, 463. 
Bismuth alloys with manganese (Br- 
KIER), A., ii, 36. 
Bismuth suwbbromide (MARINO 
BECARELLI), A., ii, 190. 
subchloride (MARINO and BECARELLI), 
A., ii, 190, 334. 
molybdate, natural (SCHALLER), A., 
ii, 631. 
Bismuth organic compounds 
LENGER), T., 250; A., i, 347. 
Bismuth, estimation of, electrolytically 
(Murray), A., ii, 274. 
2:2’-Bisoxythionaphthen, 5:5’- and 6:6’- 


and 


(CHAL- | 


dihydroxy- (FRiEDLAENDER), A., i, | 


675. 
2:2’-Bisoxythionaphthen-6:6’ disulph- 
onic acid, and its derivatives (Ff KIED- 
LAENDER), A., i, 674. 
2:2’-Bisoxythionaphthen-6-sulphonic 
acid (FxirpDLAENDER), A., i, 674. 

Bis-1-phenylhydrindene-2:2-spiran- 
1:1’-oxide (LEucus and Lock), A., i, 
39. 

Bistetrazole, bishydrazonium salt of 
(Curtrius, Darapsky, and MiLvEr), 
A., i, 84. 

Biuret, compound of hydrogen peroxide 
with (SroLtTzensere), A., i, 795. 

Biuret reaction (Koper and Haw), A., 
i, 377. 


Bixin, constitution and reduction of 


(VAN HASSELT), A., i, 495; (RINKES | 


and VAN HassE.t), A., i, 495, 
829. 
and its ozonide (RinKEs), A., i, 56. 
Bladder, use of thorium nitrate in X-ray 
examination of (Burns', A., i, 618. 
Blastomycetes, lipoids of the (AMATO), 
A., i, 236. 
Blende, estimation of 
(Kortscn), A., ii, 194. 
Blood, hydrogen-ion concentration in 
(McCLEnpDon), A., ii, 360. 
‘*hydrogen number” of 
BALCH), A., i, 519. 
influence of adrenaline on the coronary 
circulation of (BARBouR and 
PRINCE), A., i, 187. 
action of chlorine on (HAKE), A., i, 
176. 
cholesterol in (LupEN), A., i, 858. 


sulphur in 


(HASSEL- 


coagulation of (HEKMA), A., i, 100, | 


447, 448; (Barratt), A., i, 229; 
(HERZFELD and KuinGeEr), A., i, 
613; (DALE and WALPoLe), A., i, 
859. 
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Blood, coagulation of, action of light of 


the quartz lamp on (HAUSMANN 
and MayErnHoreEr), A., i, 297. 
action of chloroform on (MINorT), 
A., i, 100. 
effect of surgical operations on dextrose 
in (Epstern and AscHNER), A., i, 
§21. 
enzymic action of, on dextrose (Lom- 
BRosO), A., i, 612, 686, 770. 
fat absorption in (Boor), A., i, 176 ; 
(MuRLIN and Ricue), A., i, 177. 
hemolysis of, by means of glycerol 
(Stmon), A., i, 448. 
hematin in, after administration of 
chlorates (FEIGL), A., i, 586. 
pathological, hematin in (ScHUMM), 
A., i, 775. 
effect of hydrazine on the constituents 
of (UNDERHILL and BAUMANN), 
A., i, 869. 
lipoids in, in diabetes (BLoor, Jos.in, 
and Hornor), A., i, 776. 
human, distribution of lipoids in 
(Bioor), A., i, 687. 
osmotic equilibriam between milk and 
(VAN DER LAAN), A., i, 447. 
constituents of, in nephritis (MyErs, 
Fine, and Loven), A., i, 192. 
residual nitrogen of (BANG), A., i, 178, 
179, 578. 
effects of dextrose and meat-feeding 
on the non-protein nitrogen of 
(AustIN and Leroprotp), A, i, 
177. 
changes in the pigment of, during an 
army march (Fe1cL, Knack, and 
KoopMann), A., i, 769. 
equilibria in, after parathyroidectomy 
(WiLson, STEARNS, and THURLOW), 
A, i, 377. 
fixation of salvarsan and neosalvarsan 
by (Youne), A., i, 230. 
sugar of, variations in (GRAHAM), A., 
i, 613. 
in Bengalis (McCay), A., i, 858. 
effect ot metallic salts on (UNDER- 
HILL), A., i, 685, 686. 
effect of operations on (EpsTEIN, 
Retss, and Branower), A., i, 
685. 
in phloridzin diabetes (CsonK4), 
A., i, 697 
distribution of urea in (Karr and 
Lewis), A., i, 773. 
effect of purines on uric acid of 
(Dents), A., i, 180. 
influence of salicylates on the elimina- 
tion of uric acid from (DENIs), A., 
i, 230. 
water content of (Burx), A., i, 577. 
reaction of (DE CokRaL), A., ii, 120. 
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Blood, effect of urea, sodium lactate, and 
sodium hydrogen carbonate on tle 
reaction of (Momosk), A., i, 230. 
Blood detection and estimation :— 
detection of carbon monoxide 
(Sanp), A., ii, 49. 

human, detection of (DE DoMINICcIs), 
A., ii, 656. 

analysis of (GETTLER and BAKER), A., 
i, 576. 

analysis of gases of (HENRIQUES), A., 
i, 99. 

estimation of the buffer value of (Mc- 
CLENDON and Macoon), A., ii, 
513. 

estimation of calcium in (HALVERSON 
and BerGceErm), A., ii, 270. 

estimation of carbon monoxide 
(GAD-ANDRESEN), A., ii, 447. 

estimation of cholesterol in (BLoor), 
A,, ii, 275. 

estimation of cholesterol and its esters 
in (Bioor and Kyupsky), A., ii, 
650. 

estimation of cholesterol and fatty 
substances in (CsonKA), A., ii, 
349. 

estimation of creatinine in (McCrup- 
DEN and SarGENT), A., ii, 587. 

estimation of nitrogen in (FOLIN and 
Denis), A., ii, 574. 

estimation of sugar in (MyErs and 
BaILey), A., i, 300; (MacLean), 
A., i, 613; (ScHuMM; BANG and 
Laurin), A., ii, 454. 

estimation of urea in (FoLIN and 
Denis), A., ii, 575; (ComBE and 
Meyer-Lev1), A., ii, 654. 

estimation of uric acid in (MAASE and 
ZONDEK), A., ii, 160; (Hdsr), A., 
ii, 401. 

Blood-corpuscles, action of isotonic 
Ringer's solution on (Scorr), A., i, 
176. 

Blood-serum, variation of the refractive 
index of, during dialysis (QUAGLI- 
ARIELLO and BDEccHIN}), A., i, 446, 
520. 

amino-acids of, after anzesthesia (Ross), 
A., i, 858 

non-proteins in (JEwrTT), A., i, 521. 

effect of injection of sucrose on (Rén- 
MANN), A., i, 180. 

estimation of calcium and of inorganic 
phosphates in (HOWLAND, HAEss- 
LER, and Marriott), A., ii, 269. 

estimation of nitrogen in (WELKER 
and Fa.ts), A., ii, 588. 


in 


in 
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| Blood-vessels, action of barium chloride 


and of nicotine and curare on (CaTH- 
CART and CuLaRk), A., i, 192. 

Body fluids and tissues, estimation of 
inorganic phosphorus in (CosTANTINO), 
A., li, 48. 


| Boiling-points of homologous compounds 


(PLt MMER), A., ii, 550. 
of paraffin hydrocarbons (Younc), A., 
ii, 550. 
Bombyx mori, formation of silk in the 
larva of (Pigorint), A., i, 525. 
Bone, detection of selenium in (GaAss- 
MANN), A., i, 772. 
Boric acid. See under Boron. 


| Bornite, analysis of (ALLEN), A., ii, 


estimation of urea in (JUsTIN-MUEL- | 


LER), A., ii, 655. 
Blood-vessels, chemical 
(ADLER), A., i, 615. 


reactions of 


391. 
isoBornylane, derivatives of (NAMETKIN 
and ABAKUMOVSKAJA), A., i, 272. 
Borodisalicylic acid (FoELSING), A., i, 

314. 

Boron, absorption and distribution of, in 

plants (Cook), A., i, 302. 

Boron compounds, nomenclature of 
(Srock), A., ii, 319. 

Bovic acid, influence of hydroxy-com- 
pounds on the electrical con- 
ductivity of (BOESEKEN, DE 
Brauw, DE WaAAkpD, and VAN 
Loon), A., ii, 73; (BOESEKEN, 
HANSEN, aud Bertram), A., ii, 
209. 

influence of hydroxy-compounds on 
the hydrogen-ion concentration 
of solutions of (BOESEKEN and 
KErRsTJENS), A., ii, 466. 

neutralisation curve of (PRIDEAUX), 
A., ii, 98. 

reaction of solutions of, to litmus 
(FicuTer), A., ii, 247. 

Borates, hydrogen electrode potentials 
of (CLARK and Luvuss), A., ii, 
513. 

complex compounds of alcohols and 
(Grin and Nossowitscu), A., i, 
787. 
Perborates, electrolytic preparation of 
(ArnpDT), A., ii, 429. 
Brain, galactosides of (RosENHEIM), A., 
i, 493. 
kephalin from (MacArruur 
Burton), A., i, 612. 
Brass, electrolytic deposition of (HONIG), 
A., ii, 548. 
constituents of (HupsON and JoNEs ; 
Hoyt and Brinton), A., ii, 138. 
corrosion of (PHILIP), A., ii, 483; 
(Gisrs), A., ii, 434. 
electro-analysis of (GUZMAN CARRAN- 
clo and FERNANDEZ LADREDA), A., 
ii, 150. 


and 


Bread, digestibility of (BLAKE), A.,i, 578. 
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Bread, causes of the drying of (Karz), 


FELT and VAN TEUTEM), A., i, 466. 
influence of salts on the amylolysis of 
(Errront), A., i, 298, 448. 
white, nutritive value of polished rice, 
yeastand (Funk, Lyte, McCaskey, 
Caspr, and Poxktop), A., i, 862. 


Bromal lhiydrate, additive compounds of, | 


with hydrazine and azines (KNOPFER), 
A., i, 714. 
Bromine, atomic weight of (MoLEs), A., 
ii, 526. 
spectrum of (SIEGBAHN and Frimay), 
A., ii, 362. 
dissociation of vapour of (BopEN- 
STEIN and CRAMER), A., ii, 552. 
determination of molecular weights in, 
(Wricat), T., 1134. 
action of, on hydrazones (Crusa and 
Veccuiott!), A., i, 437. 
Hydrobromie acid, absolute density of 
vapour of (Motss), A., ii, 314, 526. 
Bromides, estimation of, in presence 
of chlorides (WINKLER), A., ii, 109. 
Bromates, estimation of, in presence 
of chlorates, iodates, and periodates 
(BARNEBRY), A., ii, 261. 
Bromine, estimation of, in saline waters 
(Popa), A., ii, 339. 
estimation of, in sea-water (WINKLER), 
A., ii, 184. 
Bronze, annealing of (RAwDon), A., ii, 
35. 
Bufotoxin (Suimizu), A., i, 698. 
Burners for the study of flame spectra 
(Brownrne), A., ii, 1 
Butane, thermal decomposition of mix- 
tures of propane and (ZANETTI), A., i, 
625. 
isoButane, vapour pressures of, at low 
temperatures (BURRELL and RosErt- 
son), A., i, 6. 


n- and iso-Butanes, critical constants | 
ard vapour pressures of (SEIBERT and | 


BurRELL), A., ii, 81. 

Butter, growth-promoting substance in 
the tat of (OsBoRNE, MENDEL, FERRY, 
and WAKEMAN), A., i, 231. 

isoButyl bromide, isomerisation 
(MICHAEL, ScHARF, and Voier), A., i, 
361. 


Butyl alcohol, ¢richloro-, preparation of | 


esters of (WOLFFENSTEIN), A., i, 366. 


of | 


isoButyl alcohol, pure, preparation of | 


(vAN Duty), A., ii, 132. 

tert.-Butyl alcohol, ¢richloro-, esters of, 
and their pharmacology (WoL¥YFEN- 
STEIN, LoEWwy, and BacusTeEz), A., i, 
197. 

Butylchloralisovaleramide, preparation 
of (LonGMAN), A., i, 548, 
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| n-Butyldiacetonamine oxalate, and ni- 
A., i, 465, 466, 547; (VERSCHAF- | 


triso- (EVENS, GIFFORD, and GrRIr- 
Firus), A., i, 72. 
n-Butylidenecamphor (ture and IsE- 
LIN), A., i, 410. 
Butylmalonic acid, ammonium = salt 
(McMaster and MAGILt), A., i, 707. 
n-Butylnorcodeine, and its salts (v. 
Braun), A., i, 666. 
5-Butylpiperidine, 1-hydroxy-, and its 
salts (v. Braun), A., i, 632, 


| tsoButyltartroniec acid, }reparation of, 


and its salts (PLATTNER), A., i, 205. 
Butyric acid, action of, on unfertilised 
startish eggs (LILLIE), A., i, 349. 
Butyriec acid, 8-liydroxy-, estimation of 
(SHAFFER and Husparn), A., ii, 352. 
isoButyric acid, compound of, with 
benzylidenehydrazinoacetic acid 
(BalLEy and MrKeska), A., i, 764. 
isoButyric acid, a-amino-, and its deri- 
vatives (DUBsKy and WENsINK), A., i, 
636. 


| dl-Butyric acid, 8-chloro-, resolution of 


(SCHEIBLER and MAGASANIK), A., i, 
20. 

7-Butyrin (ABDFRHALDEN and EIcu- 
WALD), A., i, 10. 

Butyrins, 0}; tically active, synthesis of 
(ABDERHALDEN and EICHWALD) A., 
i, 8. 

n-Butyrochlorobromoanilides (CHATTA- 
way and CLemo), T., 93; A., i, 256. 

1-Butyryldi-2-methylindyldimethylme- 
thane (ScHuLvz), A., i, 420. 

Butyrylformic acid, and its ethyl ester, 
derivatives of (BLAIsE), A., i, 200. 


C. 


Cabbage, red, use of the colouring matter 
of, as an indicator (EcKERLIN), A., ii, 
44, 

Cadmium, atomic weight of (CEcHSNER 
pe ConincK and G&érarp), A., ii, 33; 
(BaxTER, Grosz, and HArtTMaANy), 
A., ii, 327. 


| Cadmium organic compounds :— 


salts of, with organic acids (PICKER- 
ING), T., 244. 
Cadmium detection and estimation :— 
detection of (SALVADORI), A., ii, 
271. 
estimation of, electrolytically (Bax- 
TER, GROSE, and HARTMANN), A., 
ii, 327. 
estimation of, volumetrically (ENELL), 
A., ii, 115. 
estimation of, by means of pyridine 
(KRaAGEN), A., ii, 647. 
Cesium salts, viscosity of solutions of 
(Davis and Jonzs), A., ii, 87. 
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Cesium osmylsalicylate (BArsiert), A., | Calcium iron silicates (S£LIvANOV), A., 


i, 728. 
Cesium, separation and extraction of 


rubidium and (BrowNING and SPEN- | 


CER), A., ii, 563. 


Caffeine, action of, on the heart (BAR- | 


BOUR and KLEINER), A., i, 187. 
estimation of, in cotfee (FeNDLER and 
Srtser), A., ii, 162. 
estimation of, in tea (PHILIPPE), A., 
ii, 358. 
Calabar bean, alkaloids of (PoLONOVSKI 


and NirzBerG), A., i, 221 ; (POLON- | 


OVSKI), A., i, 284. 
Calcite, solubility of, in water (WELLS), 
A., ii, 32 
Calcium, metallic, use of, in gas analysis 
(S1everts), A., ii, 432. 
excretion of, in urine (JAcoByY), A., i, 
527. 


Calcium salts, permeability and irrita- | 


bility of, in cells (Logs), A., i, 188. 
effect of, on reproduction (EMMERICH 
and Loew), A., i, 102. 
Calcium »luminates and silicoaluminates 
(Martin), A., ii, 139. 
bromide, compound of ethyl carbonate 
and (GEHE & Co.), A., i, 126. 
carbonate, modifications of (JOHNSTON, 
Merwin, and WILLIAMson), A., 
ii, 433. 
solubility of (JoHNsTON and WIL- 
LIAMSON), A., ii, 389. 
equilibrium of ammonium chloride 
solutions with (WARYNSKI and 
KouropaTWInsKA), A., ii, 605. 
influence of colloids on the precipi- 
tation of (REICHAKD), A., ii, 474. 
manurial experiments with (POTTER 
and SNYpvER), A., i, 459. 
action of, on the growth of maize 
(Buark and McLean), A, i, 
590. 
reactions of ((ECHSNER DE CoONINCK), 
A., ii, 482. 
hydrogen carbonate, composition and 
solubility of (CavAzz1), A., ii, 530. 
chloride, efficiency of, as a drying 
agent (BaxTER and STARK- 
WEATHER), A., ii, 637. 
compound of hexamethylenetetr- 
amine and (Samson), A., i, 795. 
oxide (dime), equilibrium of alumina, 
magnesia and (RANKIN and 
Merwin), A., ii, 249. 
equilibrium of alumina, silica and 
(JANECKR), A., ii, 325. 
equilibrium of ferric oxide with 
(Sosman and Menwry), A., ii, 
618. 
estimation of, in peat soils (GoxRT- 
NER), A., ii, 449. 


ii, 254. 
sulphate, solubility of (Le CHare- 
LIER), A., ii, 433. 
action of, on growth of plants 
(Pirz), A., i, 870. 
sulpiide, phosphorescent, preparation 
of (Brerrav), A., ii, 100. 


| Calcium organic compounds :— 


salts of, with organic acids (PICKER- 
1nG), T., 246. 

cyanamide, preparation of cyanamide 
from (WERNER), T., 1343. 

ferri- and ferre-cyanides, electrical 
conductivity of mixtures of (ScHOCH 
and Feistne), A., ii, 596. 

Calcium detection, estimation, 

separation : — 

deteciion of, in presence of barium and 
strontium (Rarkow), A., ii, 646. 

estimation of (CoHEN and HurTLey; 
WInrER), A., ii, 492. 

estimation of, in agricultural products 
(Kuzrrran), A., ii, 647. 

estimation of, in blood (HALVERSON 
and BERGE), A, ii, 270. 

estimation of, microvolorimetrically, 
in blood-serum (HowLAND, Hakss- 
LER, aud Marriort), A.. ii, 269. 

estimation of, in natural waters (Kay 
and NEwLANps), A., ii, 345. 

seperation of magnesium and, use of 
paper-pulp filters in (Jopipr and 
Kewioce), A., ii, 198. 

Calorimeter, adiabatic (DANIELS), A., ii, 
7 


and 


bomb, acid-resisting alloy to replace 
platinum in the (Parr), A., ii, 
38. 
Calorimetry, clinical (GEPHART, Du 
Bois, and Lusk), A., i, 860. 
Calycanthus occidentalis, constituents of 
the oil of (ScALIonE), A., i, 658. 
Camphene hydrate, isomerism of methyl- 
camphenilol and, and its derivatives 
(AscHan), A., i, 51. 
d-Camphene (TsAKALoTOs and Papa- 
CONSTANTINOU), A., i, 658. 
Camphene group (AscHAN), A., i, 51, 
52. 


dl-Camphenolic acid (AScCHAN and Fors- 
MAN). A,, i, 53. 

Camphenonic acid, and its derivatives 
and isomerides (ASCHAN, ForsMAN, 
and (OLLANDER), A., i, 52. 

Campholenic acids, structure of, and their 
derivatives (VAN KRrEGTEN), A., i, 
480. 

Camphor, and bromo-, rotatory power, 
refractivity and molecular solution 
volume of (PEAcocR), A., ii, 4. 

vapour pressure of (DatIn), A., ii, 373, 
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Camphor, omy: of liquid mixtures 
of phenol and (KrEMANN, WIscHO, 
and Paut), A., i, 217. 

Camphoric acid, methyl menthy] esters 
(CoueN, WooDROFFE,and ANDERSON), 
T., 227. 

Camphoric anhydride, use of, in resolu- 
tion of racemic alcohols (MASCARELLI 
and De.ipert), A., i, 555. 

Camphorsulphonic acid, bromo-, forma- 
tion of oxomum compounds by 
(McIntosn), A., i, 269. 

Canavalia aeaiowls (jack-bean), Pat 
tein of the (JoHNs aud JongEs), A 
357. 

Cancrinite from Colorado (LARSEN and 

SreicER), A., ii, 632 
identity of meionite and (BorestRém), 
A., ii, 145. 

Caouprene, synthesis 
LENSKI), A., i, 273. 

Caoutchouc, structure of (OsTROMISss- 

LENSK(), A., i, 274. 

syntheses of (OSTROMISSLENSKI), A., 
i, 273, 276; (OsrROMISSLENSKI and 
KoscHELEV), A., i, 275. 

properties and evaluation of (OsTRo- 
MISSLENSK!), A., i, 54; (OsTRO- 
MISSLENSKI and KELBASINSKAJA), 
A., i, 55. 

vulcanisation of (OSTROMISSLENSKI), 
A., i, 276, 277, 278, 279 ; (HARRIEs), 


of (OsTROMIss- 


A., i, 659; (HaRRiES and_ Fon- 
ROBERT), A., i, 732. 

velocity of solution of liquids in | 
(Bary), A., ii, 24. 

estimation of proteins in (FRANK), 
A., ii, 62. 


Caoutchouc yay | estimation of 
chlorine in (Hutin), A., ii, 47. 

Capillary layer, structure of (BAKKER), 
A., ii, 553. 

Caprylene. See n-A8-Octene. 

Capsicuum annuum, pigments of fruits 
of (ATKINS and SHERRAR.»), A., i, 109. 

Carbamic acid, ethyl ester, com;ound of 
calcium bromide and (GrHE & Co.), 
A., i, 126. 

Carbamide, preparation of (BADISCHE 
ANILIN- & Sopa-Faprik), A., i, 
203, 253. 

and thio-, reaction of acetic anhydride 
with (WERNER), T., 1120. 
formation of, in the animal organism 
(Lo Monaco), A ., i, 867. 
nitrate, oy of (OESTERREICHI- 
SCHER VEREIN FUR “« UND 
METALL. PxopuxKtion), A., i, 126. 
See also Urea. 
Carbamides, preparation of (FARBEN- 
FABRIKEN VOkM. F. BAYER & Co.), 


A., i, 390. 
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Carbamides, constitution of (WERNER), 
T., 1120 
substituted, action of acid reagents on 
(Dains, Roperts, and BrREWsTER), 
A., i, 432. 
thio-. See Thiocarbamides. 
Carbanilic acid, chlorobromo-, and di- 
chloro-, esters of (CHATTAWAY and 
CLEMO), T., 97; A., i, 257. 
dithio-, benzhydrylester(STAUDINGER, 
ANTHES, aud PFENNINGER), A., i, 
851. 

Carbanilino-3:4-dimethoxybenzsynald- 
oxime (Brapy aud Dunn), T., 675; 
A., i, 652. 

Carbanilino-oxybenzaldehydes (BrapDy 
and Dunn), T., 675; A.,i, 653. 

Carbazinic acid, picryl ester (BuscH 

and CorNE.LIvs), A., i, 341. 
dithio-, esters of (BuscH and STARKE), 
A., i, 343. 

Carbazole, 9-amino-, and its derivatives 
(BLoM), A., i, 838. 

Carbazolesulphonic acids, 3-amino-, and 
3-nitro-, preparation of, and their 
derivatives (FARBWERKE VORM. 
Metsrer, Lucius, & Brinine), A 
i, 607. 

8-Carbethoxyamino-8-methylpentan-§-ol 
(Hess and Ursrie), A, i, 124. 

m-Carbethoxyaminophenol (BAUER), A 
i, 93. 

8-Carbethoxyamino-a-phenylethyl alco- 
hol (Hess and Ursrie), A., i, 125 

Carbethoxy-p-dimethylaminobenzanti- 
aldoxime (Brapy and Dvuwyy), T., 
679; A., i, 653. 

Carbethoxyformy] chloride, 2:4-dichloro- 
phenylhydrazone of, action of potas- 
sium cyanide on (BULow and NeEBER), 
A., i, 845. 

8-Carbethoxymethylamino-8-methy]- 
pentan-5-one (Hess and Uipnie), A,, i, 
125. 

Carbethoxynitrobenzaldoximes (Brapy 
and Dunn), T., 678; A., i, 652. 

Carbiminoacetic acid, thio-, ethyl ester, 
preparation and derivatives of (JoHN- 
son and Heminoway), A., i, 635. 

Carbohydrates, formation of, in the liver 

(Lomproso and Artom), A., i, 524. 
reaction of amino-acids and (Roxas), 
A., i, 797. 
sparing action of, on protein metabol- 
ism (KOCHER), A., i, 689. 
circulation of, in plants (Drxon and 
Arxkrns), A., i, 107. 
avalysis of, by means of enzymes 
(Davis), A., ii, 202. 


o-Carbomethoxyphenyldiazomethane, 
action ofacyl chlorides on (STAUDINGER 
and MACHLING), 


A., i, 855. 
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o-Carbomethoxyphenylpyruvic acid, 
chloro-, meee ester (STAUDINGER and 
MAcuHLING), A., i, 855. 

Carbomethoxy/ithiocarbamic acid, de- 
rie of (Buscn and Srarke), 
A., i, 343. 

Carbon, "deposition of, from the passage 
of a oe through flames 
(THIEME), A., ii, 469. 

colloidal, preparation and properties 
of (THORNE), T., 202; A., ii, 248 ; 
(TARCZYNSKI), A., i, 625. 


and its oxides, equilibrium of iron and | 


its oxides with (FaLcKE), A., ii, 
484; (Rerinpers), A., ii, 606. 
reaction of sodium chloride with 
(Frurpro and ApRIANI), A., ii, 393. 
Carbon alloys with iron (RurrF; Rurr 
and BorMANN), A., ii, 36. 
with iron and silicon (ANDREW), A., ii, 
623. 
Carbon éetrachloride, ethyl alcohol and 
(Curtis and Titus), A., ii, 91. 
monoxide, critical constants 
(Carposo), A., ii, 86. 
periodic evolution of, in its pre- 
paration (MorGAN), T., 274; 
A., i, 305. 
action of alkalis with (Levi and 
Piv4), A., ii, 526. 
absorption of, by mercuric chloride 
(Hormann), A., ii, 636. 


of 


oxidation of, in presence of colloidal | 


platinum metals (PAAL), A., ii, 


307. 

detection of, in blood (SAND), A 
ii, 49. 

estimation of, in blood (Gap- 
ANDRESEN), A., ii, 447. 


estimation of, in presence of un- 
saturated hydrocarbons (Prva), 
A., ii, 343. 

dioxide, formation and decomposition 

of, in ultra-violet light (CoRHN 
and Sreper), A., ii, 281. 

— spectrum of (BJERRUM), 
A., ii, 505. 

dynamics of the evolution of, from 
organic a (BAUR and 
OrTHNER), A., ii, 232. 

action of, on metals and metallic 
sulphides at high temperatures 


(v. BacHo), A., ii, 482. 
apparatus for measuring (LINDET), 
A., ii, 113. 


assimilation of (WILLSTATTER and 
Sroi), A., i, 105. 

influence of, on respiration (Kipp), 
A., i, 176. 

detection and estimation of, 

water (WINKLER), A., ii, 646. 


in 


water, equilibrium of mixtures of | 
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| Carbon dioxide, estimation of (TruUoG), 


A., ii, 118; (WAGGAMAN ; ; MaR- 


RIOTT), A., ii, 268. 
estimation of, apparatus used in 
(GrozgA), A., ii, 49. 
estimation of, in atmospheric air 
(FrepveErIck), A., ii, 196. 


estimation of, in carbonates (Ca- 
VAzZZ1), A., ii, 49. 
estimation of, in mineral waters 
(LLtorp y GAmBoa), A., ii, 196. 
estimation of, in sea water (Mor- 
GULIS and Futter), A., ii, 150. 
oxides, action of sodium peroxide on 
(ZENGHELIS and Horscu), A., ii, 
616. 
Carbonic acid, velocity of neutralisa- 
tion and dissociation constant of 
(Puscn), A., ii, 477, 557. 
aqueous solutions of (STROHECKER), 
A., ii, 522. 
p-nitrophenyl ester (HoRFLAKE), 
A., i, 4 
and its salts, estimation of, in solu- 
tion (Jounston), A., ii, 396. 
| Carbonic acid, dithio-, stereochemistry 
of hydrazones of esters of (BuscH), 
A., i, 338; (BuscH and BIEHLER), 


A., i, 760. 
|  Carbonates, estimation of, in soils 
ee A., ii, 395; 
(TrvuoG), A., ii, 404. 
| Carbon, estimation of, microchemically 
(FisceMAN), A .» li, 645, 


estimation of, in iron and steel (CAIN 
and CLEAVES), A., ii, 343. 
estimation of, in steel (LE CHATELIER 
and Bocircn), A., ii, 394. 
estimation of, in mercuric organic 
compounds (GRIGNARD and ABEL- 
MANN), A., ii, 149. 
estimation of, in organic compounds 
(Dussky), A., ii, 265. 
estimation of halogen and, in organic 
compounds (RoBerTsoNn), T., 215; 
A., ii, 267. 
estimation of, in soils (SALTER), A., ii, 
491. 
estimation of, in the non-sugar con- 
stituent of sugar scums (SraNEK), 
A., ii, 267. 
Carbonyl = sulphitle, 
(Lewis), A., ii, 99. 
Carbonylbisanthranilic acid, ethyl ester 
(HELLER), A., i, 428. 
| §:6-Carbonyldioxy-o-tolualdehyde (PrEr- 
KIN), T., 913. 
5:6-Carbonyldioxy-o-toluic acid 
KIN), T., 918. 
Carbonylsulphurous acid, amino-, pre- 
paration of salts of (RieprL), A., i, 
468. 


dissociation of 


(PER- 
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8-Carbopropoxyaminoethyl alcohol 
(Hess and Urprise), A., i, 125. 
Carbopropoxymethylaminoacetaldehyde 
(Hess and Ursris), A., i, 125. 
Carbostyril, 4-hydroxy-, preparation of 
derivatives of (FARBWERKE VORM. 
MEISTER, Lucius, & Brinine), 
A., i, 333. 
o-Carboxybenzeneazodicyanodiamide, 
and its salts — WaALTHERand GrRIEs- 
HAMMER), A., i, 172. 
2-o-Carboxybenzylhydrindene 
and Lock), A., i, 40. 
2-o-Carboxybenzylhydrindone, action of 
acetyl chloride on the oxime of 
(Leucus and Raven), A., i, 76. 
o-Carboxycinnamic acid, derivatives of 
(GaBuikL), A., i, 819. 
1-Carboxycoumarone-2-acetic acid, 
4:6-dichloro-5-hydroxy- (Dey), A., i, 
59. 
Carboxylase in potato and sugar-beet 
(Bopnar), A., i, 539. 
1-Carboxy.4-methylcoumarone-2-acetic 


(LEucHs 


acid, and its silver salt (Dry), A., i, 
60. 
p-Carboxyphenylarsinic acid. See 


Benzarsinic acid. 
o-Carboxyphenylguanylcarbamide, and 
its silver salt (Vv. WALTHER and 
GRIESHAMMER), A., i, 173. 
2-Carboxyphenylthiolacetic acid, 5- 
hydroxy- (FRIEDLAENDER), A.,i, 675. 
2-Carboxy-5-sulphophenylthiolacetic 


acid, and its barium salt (Friep- 
LAENDER), A., i, 674. 

Carnallite, detection of iodine in 
(WINKLER), A., ii, 613. 


Carnotite, ae of radium from 
(ScHLUNDT), A +, li, 4380. 
Carotin in phenome “ oe and 
animals (PALMER), A., i, 863. 
toxicity of (WELLS and Sissanavne), 
A., i, 868. 
Carvomenthone. See Tetrahydrocarvone. 
Carvone, and its derivatives (MULLER), 
A., i, 319. 


Casein, adsorption of, by alumina (Rakv- | 


zin and Fier), A., i, 90 

formation of pyridine and isoquinoline 
bases from (PIcTeT and CuHov), A., 
i, 226. 

Caseinogen, rate of solution of, in sodium 
hydroxide (RoBERTsON and Mi- 
YAKE), A., i, 681, 765. 

comparison of edestin, lactalbumin 
and, for purposes of nutrition (Os- 
BORNE and MENDEL), A., i, 690. 


estimation of, in milk (HERsEy), A., 
ii, 403. 
Cassia oil, constituents of (Dopex and 
SHERNDAL), A., i, 155. 


INDEX OF 


SUBJECTS. 


en arc spectrum of (EpER), 
= 
Catalase, effect of inorganic acids on the 
action of (SANTEsson), A., i, 91. 
of muscle, relation uf, to the work 
done (BurGE), A., i. 693. 
Catalysis (KENDALL and BooceE), A 
707 ; (Duar), A., ii, 236. 
studies in (CaLLow, LeEwis, and 
Nopper), T., 55; A., ii, 134; 
(GRIFFITH and Lewis), T., 67; A., 
ii, 1385; (Lewis), T., 796; A., ii, 
559. 
theory of (Prins), A., ii, 182. 
by acids (Dawson and Crany), T., 
1262. 
Catalytic hydrogenation (SkiTa and 
Stuckert), A., i, 16; (SkITA 
and BruNNER), A., i, 41, 835; 


—— Anitin- & Sopa- 
Fasrik), A ~ & oee 

of organic compounds (KELBER), 
A., ii, 609. 


in presence of palladium and plati- 
num (BOESEKEN, VAN DER 
WEIDE, and Mom), A., ii, 239. 
Catechol, compounds of, with thymo- 
bt aud with xy loquiuones (Size- 
MUND), A., i, 152. 
Catecholdisulphonic acid, dibhromo-, 
metallic salts (JAcKsoN and Brgegs), 
A., i, 407. 
p-Catechyl tetradecyl ketone. See 1-n- 
Pentadecoylbenzene, 3:4-dihydroxy-. 
p-Catechyl tridecyl ketone. See 1-n- 
Tetra: tecoylbenzene, 3:4-dihydroxy-. 
Ceanothus velutinus, wax and tannin in 
(SCALIONE and BLAKEMORE), A., i, 
536. 

Cedar, incense. See Libocedrus decurrens. 
Cedrin, from the seeds of Simaba cedron 
(ViEHOVER, GEIGER, and JoHNs), A 

i, 358. 
Cell or Cells, electrochemical, standard, 

use of double salts in (LipscomsB 
and Hutett), A., ii, 122. 

containing lead and radium-@ salts, 
potentials of (v. Hevesy and 
PaNeETH), A., ii, 9. 

photoelectric, uranous-uranyl 
(TritmpLer), A., ii, 9. 

Cell or Cells, physiological, penetration 

of, by acids (CroziER), A., i, 349, 
694. 

permeability of ca iy +s 
i, 100; (GeRzowiTscn), A., i, 
450. 

effect of antiseptics on permeability 
of (OsTERHOUT), A., i, 704. 

permeability and irritability of 
calcium salts towards (Logs), A., 
i, 186. 
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Cell or Cells, physiological, living, action 
of ultra-violet light on (BURGE), 
A., i, 234. 
acidity of, and their permeability 
to acids and alkalis (HAAs), A., 
i, 873. 
plant. See Plant cells. 

Cell nucleus, action of poisons on (LOEW), 
A., i, 589. 

Cell volume, relation between osmotic 
pressure and (HAMBURGER), A., i, 
100. 

Cellose, rotations of acetyl derivatives of 
(Hupson and Sayre), A., i, 711. 


Cellulose, occurrence of, in bacteria (VAN | 


WISSELINGH), A., i, 698. 


adsorption of acids by (LercHTon), | 


A., ii, 226. 
adsorption of sodium hydroxide by 
(LEtcHToN), A., ii, 128. 
acetylation of (BOESEKEN, VAN DEN 
Bere, and KerstJENs), A., i, 308. 
decomposition of, in soils (McBETH), 
A., i, £92. 
digestion of (ELLENBERGER, ScHEU- 
NERT, GRIMMER, and HoprFe), A., 
i, 589. 
Cellulose trinitrate, estimation of, in 
guncotton (MALLINSON), A., ii, 400. 
Cementite, magnetic transformation of 
(Honpa and Takaar), A., ii, 105. 
Centrifugal apparatus, use of, in analysis 
(Noute), A., ii, 146. 

Centrifuge, use of the (HAMBURGER), 
A., ii, 392. 

Cephaeline ethyl ether (emetethyline), 
and its salts (KARRER; MEADER), A., 
i, 834. 

Cercospora betierla sacc., attack on 
beetroot by (SAILLARD), A., i, 239. 


Cerebronic acid (Brict), A., i, 463; 


(LEVENE and West), A., i, 709. 
Cerebrospinal fluid, estimation of urea 
in, apparatus fur (SuHUMM), A., ii, 
501. 
Cerium alloys with copper (HANAMAN), 
A., ii, 35. 
Ceric salts, reaction of azoimide with 
(SomMER and Prncas), A., ii, 97. 
Perceric oxide, derivatives of 
(MELocHE), A., ii, 101. 
Cerous salts, oxidation of (BaRrBIrRt), 
A., ii, 199. 

Cerium, estimation of, volumetrically 
(LENHER and Me.ocue), A., ii, 272. 
Cetraria islandica (Iceland moss) as a 
protective colloid (GuTsrER, IRION, 
and Saver), A., ii, 231; (GuTBIER, 
Husenr, and Kuun ;GurTsier, HuBEr, 

and KrAuTER), A., ii, 303. 
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Chabazite from Co. Antrim (Sirs, 
ASHCKOFT, and Prior), A., ii, 258. 
Chalkones, hydroxy- (Tamsor, Eck- 

MANN, and Berner), A., i, 831. 

Charcoal, adsorption by, from alcoholic 

solutions (GusTAFsON), A., ii, 416. 
adsorption of colouring matters by 
(KNEcuT and H1BsBErr), A., ii, 552. 
adsorption of uranium-X, by (FREUND- 
LicH and KAEMPFER), A., ii, 70. 
compirison of the decolorising effici- 
eucy of (WICKENDEN and HAssLEr), 
A., ii, 447. 
catalytic oxidation of phenylthiocarb- 
amide by (FREUNDLICH and 
BsEncKk), A., ii, 238. 
animal, purification and physiological 
action of (BARLADEAN), A., ii, 
49. 
estimation of the adsorptive power 
of (GUGGENHEIM), A., ii, 447. 

Chaulmoogra oil, confusion of gynocardia 
oil with (RAkKUZIN and FLIER), A., i, 
273. 

Chaulmoogric acid, confusion of, with 
gynocardic acid (RAKUZIN and FLIER), 
A., i, 273. 

Cheese, indole in (NELSON), A., i. 540. 

Chemical constitution, aud absorption 

spectra (IZMAILSKI), A., i, 287. 
and rotatory power (BETTI and 
ConESTABILE ; BETTI), A., ii, 279. 
relation between colour and (KEHR- 
MANN), A., i, 165. 
reactions, unimolecular, application of 
the quantum theory to (ANDER- 
SEN), A., ii, 21. 
consecutive, measurement of (SKRA- 
BAL), A., ii, 477. 
reactivity, theory of (DEHN; BaLy), 
A., ii, 240. 
resistance (Hor1BA), A., ii, 305. 


| Children, creatinuria in (Powis and 


RAPER), A., i, 866. 
Chitin, detection of, microchemically 
(Vouk), A., ii, 117. 
Chloral, compound of cholesterol and 
(GonzALEz), A., i, 649. 
camphorated, preparation and proper- 
ties of (TsAKALOTOS), A., i, 53. 
alcoholates. reaction of alcohols with 
(WiLiLcox and Brunen), A., i, 710. 


| Chloral hydrate, advitive compounds of, 


' Chloral isovaleramide, 


Cetylmalonic acid, ethyl ester (BRIGL), | 


A., i, 464. 


with hydrazine and azines (KNOPFER), 

A., i, 714. 

preparation of 
(LonemaAn), A., i, 548. 

Chlorates. See under Chlorine. 

Chloric and Chlorous acids. See under 
Chlorine. 

Chlorination by means of antimony 
pentachloride (STEINER), A., i, 151. 
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Chlorine, absorption of light by (Bran- 
NIGAN and Macsern), T., 1284. 


physical constants of (PELLATON), A., 


ii, 245. 

in drinking water of towns (Lz Roy), 
A., ii, 193. 

decay of activity of illuminated 
(BoDENSTEIN and ‘Tay.or), A., ii, 
463 ; (Vo_meER), A., ii, 507; (Bo- 
DENSTEIN), A., ii, 546. 

union of hydrogen with (BODENSTEIN), 

A., ii, 422. 
under the influence of a-particles 
(Taytor), A., ii, 207. 

action of monochromatic light on 
mixtures of hydrogen and (Pavoa), 
A., ii, 592. 

liquid, use of, in eryoscopy (WAENTIG 
and McInrosn), A., ii, 371. 

replacement of nitro- and sulpho- 
groups by (MEYER), A., i, 134, 135. 

action of, on blood (HAKE), A., i, 
176. 

Hydrochloric acid, infra-red absorp- 
tion spectra of (CALLow, LEwIs, 
and Nopper), T., 55; A., ii, 135. 

potential measurements in solutions 
of (FERGuUssoN), A., ii, 289. 

hydrogen-ion concentration in solu- 
tions of (HARNED), A., ii, 8. 

concentrated, electrolysis of (JEF- 
FERY), A., ii, 411. 

free energy of, in aqueous solution 
(Euuis), A., ii, 369. 

Chlorides, estimation of. in presence 
of thiocyanates (BRUCKMILLER), A., 
ii, 639. 

Chloric acid as a reagent in organic 
chemistry (Datra and Cuovup- 
HuRY), A., i, 469. 

estimation of, and its salts (Tay- 
LOR), A., ii, 193. 
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Chlorine :— 
Hypochlorites, estimation of the 
active chlorine content of (ComTs), 
A., ii, 639. 
Perchloric acid, interaction between 
potassium sulphate and (Davis), 
A., ii, 50. 
Perchlorates, detection and estimation 
of, in Chili saltpetre (MONNIER), 
A., ii, 639. 
Chlorine detection and estimation :— 
free, detection of, in drinking water 
(LE Roy), A., ii, 535. 
estimation of, in caoutchouc substi- 
tutes (HutTIN), A., ii, 47. 
estimation of, in rain and snow 
(Artis), A., i, 304. 


- Chlorine ion, potential of, in solutions of 


| Chloroamines, 


potassium chloride and hydrochloric 
acid (HARNED), A., ii, 597. 
Chloroamine, action of, on proteins, and 
on blood-pressure (MriLRoy), A., i, 
866. 
of 


antiseptic action 
and 


(DaKIN, COHEN, DUFRESNE, 
Kenyon), A., i, 533. 
Chloroform, action of, on coagulation of 
blood (Minor), A., i, 100. 
Chlorophyll, synthesis of (Jona), A., i, 
660 


physiological theory of (PRINGSHEIM), 
A., i, 56. 
Chloropicrin, formation of (DATTa and 
CHATTERJEE), A., i, 705. 
Choleic acid, and its derivatives (W1k- 
LAND and SorcGe), A., i, 710. 


| Cholera (Baupiscn), A., i, 699. 


| Cholestanols, 


Chlorates, oxidation of hydrogen by | 


solutions of (HOFMANN), A., ii, 
636 ; (HOFMANN and ScHIBstED), 
A., ii, 637. 

action of osmium on solutions of 
(HormMaNnN and ScHNEIDER), A., 


ii, 45. 
estimation of, in presence of brom- 
ates, iodates, and _ periodates 


(BaRNEBEY), A., ii, 261. 
Chlorous acid, and its salts (Bruni 
and I.gv1), A., ii, 27. 
Hypochlorous acid, 


(HawortH and Irvine), A., ii, 
613. 

Hypochlorites, stability of, and their 
use in the sterilisation of water 
(VaLLERY), A., i, 302. 

action of, on proteins (MiLRoy)’ A., 
i, 866. 


preparation of | 


and their derivatives 
(Winpavs), A., i, 813. 
Cholesterol (WinpaAus), A., i, 813. 
constitution and derivatives of (DoREE 
and OranGE), T., 46; A., i, 261. 
oxidation products of (Mrnovicr and 
ZENOVICI-EreEmie), A,, i, 142. 
Cholesterol, separ:tion of csocholesterol 
and (MADINAVEITIA and GONZALEZ), 
A., ii, 585. 
effect of autolysis on esters of (MUEL- 
LER), A., i, 692. 
compound of chloral and (GONZALEZ), 
A., i, 649. 
influence of, on growth of mice 
(RoBERTSON ; RoBERTSON and Cut- 
LER), A., i, 690. 
in blood, after feeding with cholesterol 
(LupEN), A., i, 858. 
detection of, by means of digitonin 
(PrerreEr), A., ii, 541. 
estimation of (MUELLER), A., 
641. 
estimation of, colorimetrically (Cson- 
KA), A., ii, 349. 


ii, 


—— 
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Cholesterol, estimation of, in blood 
(Buioor), A., ii, 275. 
and its esters, estimation of, in blood 
(Bioor and Knupson), A., ii, 650. 
Cholic acid, cobalt salt (KNoLL & Co.), 
A., i, 117. 

Choline, occurrence and detection of, in 
the organism (GUGGENHEIM and 
LOFFLER), A., i, 526. 

preparation of non-hygroscopic salts 
of (HorrMANN, LA RocuE & Co.), 
A., i, 468. 
crystalline mnon-hygroscopic salt of 
(VEREINIGTE CHEMISCHE WERKE 
AKTIENGESELLSCHAFT), A., i, 548. 
Chondrosamine (LEVEN®E), A., i, 712. 
pen'a-acetates of (Hupson and DALE), 
A., i, 597. 
Chondrosaminoheptonic acid, and its 
copper salt (LEVENE), A., i, 712. 
Chrome yellow, formation of (MILBAUER 
and Kony), A., ii, 441. 

Chromic acid. See under Chromium. 

Chromium oxide, analysis of (FIELD), 
A., ii, 273. 

Chromic acid, constitution of (DATTA 
and Duar), A., ii, 484, 
velocity of solution of metals in 


(vAN NAME and HIz1), A., ii, 608. | 


Dichromates, colour reaction of adren- 
aline with (OcarA), A., i, 665. 


Chromic hydroxide, amphoteric (Woop | 


and Brack), T., 164; A., ii, 
188. 
colloidal, dialysis of (NRIDLE and 
BaRAB), A., ii, 603. 
hypophosphite (Mawrow and 
ZONEW), A., ii, 332. 
Chromous salts, electrolytic prepara- 
tion of (TRAUBE and Goopson), 
A,, ii, 625. 
reducing action of (TRAUBE and 
PAsSARGE), A., ii, 626. 
chloride, use of, in gas analysis 
(ANDERSON and RiFFe), A., ii, 
261. 

Chromyl chloride, action of, on phos- 
phorus trihaloids (Fry and Don- 
NELLY), A., ii, 626. 

Chromium organic compounds (MANDAL), 

A., i, 792. 

with benzoic acid (WEINLAND and 
SPANAGEL), A., i, 726. 

Chromium, estimation of, electrometric- 
ally, in steel (KELLEY and Conant), 
A., ii, 540. 

Chromium steel, cooling velocity of 
(EpwarpDs, GREENWOOD, and KIK- 
KAWA), A., ii, 622. 

Chromodoris zebra, penetration of cells 
of the pigment of, by acids (CRozIER), 
A., i, 349, 694. 
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Chromoisomerism (KEHRMANN- and 
DaNeckI), A., i, 744. 

Chromones, thio-. See Benzthiopyrones. 

alloChrysoketone (3:4-benzofluorenone), 
and its derivatives (ScHAARSCHMIDT ; 
ScHAARSCHMID? and IRINEv), A., i, 
731. 

a/loChrysoketone-1-carboxylic acid, 
preparation and derivatives of 
(SCHAARSCHMIDT), A., i, 47. 

chromoisomerism of (HANTzscH), A., 
i, 398. 

Cicer arietinum, composition of fruit of 
(ZLATAROFF), A., i, 783. 

seeds of. See Seeds. 

Cinchona alkaloids, variation of rotation 
of, with temperature (MONTEMARTINI 
and Bovint), A.,i, 416. 

Cinchonidine, rate of conversion of, 
into cinchotoxine (Brpp1e), A., i, 417. 

Cinchonine, rate of conversion of, into 
cinchotoxine (Brpptr), A., i, 417. 

Cinchotoxine, formation of, from cinchon- 
ine and from cinchonidine (BrppLk), 
A., i, 417. 

Cinnamaldehyde, and bromo-, chloro-, 
and nitro-, compounds of d-amino- 
benzyl-S-naphthol and (Bert), A., 
ii, 279. 

estimation of, colorimetrically, in cin- 
namon (Vv. -FELLENBERG), A., ii, 
354. 

Cinnamaldehyded‘bromophenylhydr- 
azones (CHATYAWAY and ELLINGTON), 
T., 592; A., i, 510. 

Cinnamaldehyde-3-bromotolylhydr- 
azones (CHATTAWAY and Hopeson), 
T., 586; A., i, 510. 


Cinnamaldehydedichlorophenylhydr- 


azones (CHATTAWAY and ELLINGTON), 
T., 592; A., i, 510. 

Cinnamic acid, polymerides of esters of 
(LIEBERMANN, MUuie, and Kar- 
pos), A., i, 47. 

eugenyl, pyrogallol, quinyl, resorcyl, 
and xylenyl esters (ErnHORN), A., 
i, 473. 

stigmastery]l ester (HEIDUSCHKA and 
Gtiorn), A., i, 143. 

Cinnamic acid, m-amino-a-cyano-, and 
its ethyl ester and acetyl derivative 
(KAUFFMANN), A., i, 817. 

a8-dichloro-B-op-dinitro-, and op-di- 
nitro-, methyl esters (PFEIFFER, 
Braupk, FrirscH, HALBERSTADT, 
KrrcHHnorr, KiésER, and WITT- 
Kop), A., i, 332. 
o-cyano-, and o-nitro-, preparation 
and derivatives of (GABRIEL), A., i, 
818. 
Cinnamic acids, active (ERLENMEYER), 
i, 480. . 


es "ys 
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Cinnamic acids, action of sunlight on 
(Dk JONG), A, i, 209. 
substitnted, preparation of (Reicu and 
CHASKELIS), A., i, 649. 
Cinnamic acids, iodo- (BouGAULT), A., i, 
817. 

Cinnamomum Oliveri, essential oil of 
(Harcreaves), T., 751; A., i, 659. 
Cinnamon, estimation of cinnamalde- 

hyde in (Vv. FELLENBERG), A., ii, 
354. 
Cinnamoyl _ bromide 
Becker, and H1irzet), A., 
Cinnamyldiacetonamine, 
(Evens, Girrorp, and GRIFFITHS), 
7. 3 
Cinnamylidenedi-2- -methylindylacetyl- 
acetone (Scuoitz), A., i, 420. 
4-Cinnamylidene-3-methy]l-1:2:3:4-tetra- 
hydro-xanthylium ferrichloride (Bor- 
SCHE and WunpknR), A., i, 323. 
Citraconyldibromophenylhydrazides 
(CHAITAWAY and ELLINGTON), 
590; A., i, 510. 
Citraconylbromotolylhydrazides (CHAT- 
TAWAY and Hopeson), T., 586; A., 
i, 510. 
Citraconyldichlorophenylhydrazides 
(CHaTTAWAY and EL.incron), T., 
590; A., i, 510. 
Citric acid, formation of, in fermenta- 
tion (MARTIN), A., i, 704. 
solubility of basic slag and mineral 
phosphates in (RoBERTsoN), A., ii, 
1 


(STAUDINGER, 
i, 856. 


T., 


metallic salts of (PICKERING), T., 236; 
A., i, 306. 
magnesium salts (SWART and BLom- 
BERG), A., i, 117; (Li&cER), A., i, 
117, 369. : 
detection and estimation of, in wine 
(ScHAFFER and Gury), A., ii, 352. 
Citronellic acid, dilydroxy-, salts of 
(CusMANO), A., i, 269. 
Clay, colloidal (EHRENEURG and GIVEN), 
A,, ii, 18. 
Coagulation, relation between absorption 
and (pE Domrnicis), A., i, 240. 
Coal, constitution of (JonEs and WHEEL- 
ER), T., 707; A., ii, 527. 
extraction of, by benzene (FISCHER 
and Guiuvp), A., ii, 561. 
extraction of, by liquid — di- 
oxide (FIscHER and GLuvupD), A., ii, 
562. 
hydrocarbons extracted from (PIcTET, 
Ramseyenr, and KatseEr), A., i, 800. 
action of ozone on (FIscHER), A., ii, 
562. 


influence of iron pyrites on the oxida- | 


tion of (DrRaKeELEy), T., 723; A., 
ii, 528. 


INDEX OF 


nitroso- | 


| Cobalt oxide, 


SUBJECTS. 
Coal, aualysis of (KNUBLAUCH), A., ii, 
112. 
Coal-gas, estimation of naphthalene in 
(Vv. EYNDHOVEN), A., ii, 583. 
estimation of sulphur in (My.ivs and 
Hitrner), A., ii, 571. 
compounds of metallic 
oxides and (HEDVALL), A., ii, 255, 
331. 
Cobalt, electroanalysis of (GuzMAN CaR- 
RANCIO and JIMENO GIL), A., ii, 


494. 

estimation of, electrolytically (SmiTH), 
A., ii, 52 

estimation of, volumetrically (SCHOEL- 
LER ani VPoweEtt), A., ii, 346 ; 
(ENGLE and Gustavson), A., ii, 
649. 


Cobalt bases (cobaltammines), absorption 
spectra and constitution of (SHIBATA), 
A., ii, 277. 

Codeine, nitro-, acetyl derivative of 

(v. Braun), A., i, 501. 
distinction of morphine from (TuN- 
MANN), A., ii, 655. 

Coffee, estimation of caffeine in (FenpLER 
and STésBer), A., ii, 162. 

Colchicine Merck), A., i, 833. 

Collodion, preparation of membranes of 
(Brown), A., ii, 129. 

Colloids, electrical synthesis of (BFANs 

and EAsr.LAck), A., ii, 89. 

theory of (WrLson), A., ii, 604. 

action of rays on (L6s), A., ii, 5. 

viscosity of (v. SMoLUcHowsk)), A., 
ii, 473. 

adsorption of colouring matters by 
(ROHLAND), A., ii, 226, 

protective (Gursirr, Ir10oN, and 
SavEr), A., it, 231; (GUTBIER, 
Huser, and Kunn), A., ii, 303, 
476, 522; (Gurpier, Huper, and 
KrAvuTER), A., ii, 303; (GuTBIER 
and Huser), A., ii. 556. 

secretion of (Fischer and Hooker), 
A., ii, 557. 

of soils (WoLKoFF), A., i, 784. 

Colloidal minerals. See Minerals. 
particles, electric charge carried by 


(Powts), A., ii, 408. 
solutions, formation of, in organic 
syntheses (BAKUNIN), A., ii, 
421. 


effect of light on (NorDENSON), A., 
ii, 90. 

birefractive (REINDERS), A., ii, 589. 

changes in the concentration of 
(v. SMoLucHowskKI), A., ii, 302. 

viscosity of (HaTscHEK), A., ii, 
420. 

viscosity and hydration of (Har- 
SCHEK), A., ii, 602. 
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solutions, 


Colloidal 
(WEGELIN), A., ii, 520. 
solid (McInTtosH and Epson), A., 
ii, 230. 
suspensions, distribution of particles 
in (WESTGREN ; ODEN), A., ii, 301. 


purification 


systems, agglutination of (MaRvu- 

sawa), A., ii, 476. 
Colophony, autoxidation of (FAHRION), 
ae Me 

abietic acid from (Conn), A., i, 826. 

action of nitric acid on (PAuL), A., i, 
218. 

effect of addition of, to soils (Kocu 
and OELSNEk), A., i, 454. 

Colour, relation between chemical consti- 
tution and (KEHRMANN), A,, i, 165. 

method of defining and estimating 
(OstWALD), A., ii, 205. 

Colouring matter, C,,H,.0,N,, from 
l-aminoant hraquinone and o0-chloro- 
benzildehyde (KALISCHER and 
Mayen), A., i, 843. 

Cy H24OgN, from molasses (Srotr- 
ZENBERS), A., i, 829. 

Colouring matters, absorption spectra of 
(Watson and Meek; Mepui and 
Watson), A., ii, 2. 

adsorption of (RoHLAND and HeEy- 
DER), A., ii, 182; (RoHLaND), A., 
ii, 226. 

acid, theory of the action of (Fort), 
A., i, 279. 

from aminobenzyldiethylamines (No- 
ELTING and Krecczy), A., i, 803. 


from aminophenylarsinic acid (NOELT- | 


ING), A., i, 857. 
storing of, in the organism (v. MOEL- 
LENDORFF), A., i, 529. 
staining of protoplasm with, and their 
fixation (Skravr), A., i, 869. 
estimation of (KnEcut and HuIpn- 
BERT), A,, ii, 120. 
See also :— 
Flavoygallol. 
Gentisin. 
Columbium, spectrum of (S1EGBAHN and 
Friman), A,, ii, 362. 
detection of, and analysis of minerals 
containing it (Morr), A., ii, 348. 
Compressibility of organic compounds 
(Ricuarps and SuHrp.ey), A., ii, 376. 
Condenser, new (FRANKEL), A., ii, 388. 
efficiency of various types of (DovER 
and MARDEN), A., ii, 551. 
Conifere, oils of (ScHorcer), A., i, 
320. 
Copellidine, preparation of, and its salts 
(Skrra and Brunner), A., i, 835. 
—— electrolytic, structure of (v. 
SHWARZ), A., ii, 34; (StevERTS and 
WIPPLEMANN), A., ii, 289. 


of | 
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Copper, specific heat of, at low tempera- 
tures (KEEsoM and ONNEs), A., ii, 
12. 
allotropy of (BuRGEss and KELLBERG), 
A,, ii, 102 
electrolytic deposition of, from flames 
(Tu1EMz), A., ii, 469. 
action of carbon dioxide on, at high 
temperature (Vv. Bacuo), A., ii, 
482. 
presence of, in formaldehyde (Kunz- 
KRAUSE), A., i, 545. 
solutions, alkaline, action of, 
sucrose (SAILLARD), A., ii, 
(MAQuENNE), A., ii, 56. 
Copper alloys with aluminium and zinc, 
analysis of (GRAEFE), A., ii, 150. 
with cerium (HaNAMAN), A., ii, 35. 
Copper salts, oligodynamic action of 
(Sprro), A., i, 452, 586. 
action of, on the growth of plants 
(VaGELER), A., i, 457. 
Copper carbide, formation of (BRINER 
and SENGLE?T), A., ii, 105. 
oxide, use of, in combustion of gas 
mixtures (BURRELL and OBERFELL), 
A., ii, 260. 
sulphate, electrolysis of solutions of 
(Appicks), A., ii, 329. 
estimation of, in sulphuric acid 
solutions, by means of the density 
(Ho.ttER and Perrer), A., il, 


on 
55; 


397. 
sulphates, basic (Younc and STEARN), 
A., ii, 621 
| sulphides (Posnsak, ALLEN, and 


MEkwIy), A., ii, 103. 

Cupric chloride, disperse systems of, 
in benzene (Vv. WEIMARN and Ka- 
GAN), A., ii, 177. 

Cuprous iodide, equilibrium of iodine 
and (KREMANN and BoRJANOVICS), 
A., ii, 139. 

Copper organic compounds, complex 
(Koper and Haw), A., i, 377. 
ammines of (EPHRAIM and BOLLE), 
A., ii, 104. 
Copper estimation :— 

electro-analysis of (GuzMAN CARRAN- 
cro and BatvuEcas), A., ii, 199. 

estimation of, iodometrically, bottle 
for use in (NxAt), A., ii, 493. 

estimation of, in presence of iron 
(Epear), A., ii, 346. 

estimation of, in lead and its com- 

pounds (Wuire), A., ii, 115. 
Copper voltameter. Sve Voltameter. 
Cordierite, o) tically positive (CHACKO), 

A., ii, 633. 

Corrosion, microchemistry of (Drscu 
and Hyman), A., ii, 188; (DEscH), 

A,, ii, 439. 
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Cotoin and allied substances, toxicity, 
oy oe and excretion of (JODLBAUER 
and Kurz), A., i, 587. 

ee (FiscHer), A., i, 575, 
775. 


Cotton, dyed, estimation of alizarin in 
(Lerten), A., ii, 503. 

Cotton plant, colouring matters of 
flowers of (Perkin), T., 145; A., i, 
280. 

distribution of quercimeritrin in 
(VIEHOVER, CHERNOFF, and 
Jouns), A., i, 357. 
Cotton-seed meal, nutrition experiments 
with (RICHARDSON and GREEN), A., i, 


581 ; (WELLS and Ewrne), A., i, 861. 
Coumaranone, 7-hydroxy- (MosIMANN | 


aud Tamuor), A., i, 735. 
isoCoumaranone, 7-hydroxy-, and its 
derivatives (MosIMANN and TaMBor), 
A., i, 734. 
Coumarin, salts of (Guosn), A., i, 64. 
Coumarin, dithio-. See Benzothio- 
pyrone, 2-thio-. 
Coumarin condensation (Dry), A., i, 57. 
Coumarin syntheses (SIMONIS and GoL- 
DENZWEIG), A., i, 57. 
Coumarin-4-acetic acids, chloro-, and 
dihydroxy-, and their derivatives 
(Dry), A., i, 60. 
3:6:8-trichloro-7-hydroxy-, and /7- 
hydroxy-, preparation and deriva- 
tives of (Dry), A., i, 59. 
6-hydroxy-,ethy] ester, and 8-hydroxy- 
(Dey), A., i, 59. 
Coumarin-4-carboxylic acid, 6-chloro-, 
and its ethyl ester (Dry), A., i, 61. 
Coumarinphenylhydrazone, 1-thio- (Si- 
MONIS and Ettras), A., i, 498. 
y-Coumarinyl-a-methylbutyric acid, and 
its nitrile (BorscnE and WuNDEnr), 
A., i, 324. 
Creatine in fertile eggs (Burns), A., i, 
617. 
in human muscle (Dents), A., i, 772. 
origin and estimation of, in muscle 
(BAUMANN, Hinzs, and MARKER), 
A., i, 351. 
extraction of, from body fluids and 
tissues (CONSTANTINO), A., ii, 62. 
occurrence and estimation of, in urine 
(McCruppDEN and SarGen’), A., ii, 
358. 
metabolism of. See Metabolism. 
excretion of, in glycosuria (TsvJ1), 
A., i, 233. 
and creatinine (Rosz; Ross, Di- 
MITT, and CHraTHAM; Rose and 
Dimmitt), A., i, 774. 
estimation of, in muscle (BAUMANN 
and Hrings), A., ii, 358 ; (BAUMANN 
and INGVALDSEN), A., ii, 503. 
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Creatinine, extraction of, from body 

fluids and tissues (CosTANTINO), 
A., ii, 62. 

and creatine (RosE; Rosr, DrmmirTr, 
and CHEATHAM; Rose and Din- 
MI1T), A., i, 774. 

influence of flesh feeding on excretion 
of (Burns and Orr), A., i, 865. 

estimation of, in blood and urine 
(McCruppEN and SARGENT), A., 
ii, 587. 

Creatinuria in children (Powrs and 
Raper), A., i, 866. 

o-Cresol, chloroacetyl derivatives of (v. 
Auwenrs), A., i, 496. 

m-Cresol, equilibrium of aniline, benz- 

ene and (KREMANN and Borga- 
Novices), A., ii, 472. 

equilibrium of dimethylaniline, benz- 
eve and (KREMANN and SCHNIDER- 
SCHITSCH), A., ii, 472. 

Cresols, bromoamino-, chloroamino-, 
chloronitro-, and nitro-, and their 
derivatives (KEHRMANN, MuUssMANN, 
FaccuInetti, Sitva, and KELET!), 
A., i, 211. 

o-Cresolsulphonephthalein, dibromo-, as 
indicator for hydrogen-ion concentra- 
tion (Luna and CLark), A., ii, 570. 

p-Cresotic acid, bromo- (v. AUWERs), 
A., i, 496. 
Critical points, analysis by means of 
(DE Mooy), A., ii, 392. 
temperature, opalescence at 
poso), A., ii, 216. 

Crop production, principles of (RUSSELL), 
A., i, 195. 

Crotonic acid, 8-amino-, alkylation of 

derivatives of (Ropinson), T., 1038 ; 
A., i, 796. 

B-chloro- (McMaster and Maaelit1), 
A., i, 707. 

B-thiol-, ethyl ester and its copper 
derivative (ScHEIBLER and Buse), 
A., i, 14. 

Croton-resin (Borum), A., i, 412. 

Crucible, fork for lifting (PARKER), A., 
ii, 426. 

Cryoscopy at low temperature (ReIp 
and McInrosn), A., ii, 217. 

a-Cryptomerene (UcnipA), A., i, 218. 

Cryptopidene (PERKIN), T., 926. 

Cryptopidic acid, and its salts (PERKIN), 

Cryptopidiol (PERKIN), T., 974. 

a- and B-isoCryptopidol (PERKIN),T.,947. 

Cryptopine, and its salts and derivatives, 
and mono-, and di-nitro- (PERKIN), 
T., 815, 877, 890. 

isoCryptopine. salts and derivatives of 
(PERKIN), T., 883. 

v-Cryptopine, salts of (PERKIN), T., 984. 


(CaR- 
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epiCryptopines, and their salts and 
derivatives (PERKIN), T., 1008. 

epiCryptopirubin salts (PERKIN), T., 
1014. 


Crystals. structure of (PrerrrrrR), A., 
ii, 228; (NicGLt), A., ii, 300. 
and Réntgen rays (Braae), T., 252; 
A,, ii, 208. 
vapour pressure of (Karz), A., ii, 379, 
380 


growth of (GauBrrRrT), A., ii, 229. 
under pressure (TABER), A., ii, 420. 
analysis of (VEGARD), A., ii, 405, 593. 
twinning of, by mechanical strain 
(Epwarps), A., ii, 130. 
liquid, production of (GAUBERT) 
A., ii, 604. 
mixed, formation of (RiTzEx), A.,ii,568. 
angles of (ZAMBONINI), A., ii, 380. 
polyhedral, growth of (NacKEN), 
A., ii, 130. 
stressed, melting point of (HAssEL- 
BLATT), A., ii, 299. 
Crystalline solids, mode of flow in 
(TAMMANN), A., ii, 229. 
Crystallisation in a magnetic field 
(TvETEN), A., ii, 413. 
ultramicroscopy of (v. WEIMARN), A., 
ii, 176. 
rhythmic (Kisrer), A., ii, 380. 
formation of cellular network during 
(Dauzkre), A., ii, 300. 
Crystallography, relation of valency 
volume to (BARLOW), A., ii, 228. 
Culture solutions, adjustment of, to any 
hydrogen -ion concentration (HURWITZ, 
MEYER, an OsTENBERG), A., i, 194. 
1-5-¥-Cumy1-3-methylpyridazinone 
(MunsIo1o), A., i, 78. 
$-y-Cumyl-y-thiohydantoin, and its de- 
rivatives (BECKURTs and FRERICHS), 
A., i, 745. 
‘*Cupferron.” See Phenylhydroxylamine, 
nitroso-, ammonium salt. 
Curare, action of, on 
(CarHcart and CiaRK), A., i, 192. 
Cyanamide, preparation of, from its 


blood-vessels | 


| 
| 


calcium derivative (WERNER),T.,1343. | 
Cyanogen, allotropy of (TERWEN), A., i, | 
649. 


and its haloids, action of, on magnes- | 


inm organic compounds (GRIGNARD, 
BELLET, and CourTor), A., i, 487. 
Hydrocyanic acid, detection of 
(ANDERSON), A., ii, 585. 
estimation of (JoHNsoN), A., ii, 455. 
estimation of, in plant tissues 
(ALsBERG and BiAck), A., ii, 401. 
Cyanides, preparation of, from amino- 
acids (Dakin), A., i, 598. 
——_ acid, thio-. See Thiocyanic 
acid. 


CX. ii. 


| 
| 
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Cyanohydrins, preparation and hydro- 
lysis of (ALBERT), A., i, 821. 

Cyclopite from Santa Maria la Scala 
(Dit Franco), A., ii, 444. 

p-Cymenccarboxylic acids, synthesis of, 
and their de:ivatives (BoGgerT and 
TrTTLe), A., i, 601. 

Cytozymes (HERZFELD and KLINGER), 
A., i, 613. 


D. 


Damascenine, synthesis of (KAUFMANN, 
RoTHLEN, and Varco.ict), A., i, 417. 
Damasceninic acid hydrochloride (KauF- 
MANN, RoTHLEN, and VARGOLICI), 
A., i, 41%. 
Datura stramonium, constituents of 
(StvoLosov), A., i, 110. 
Decane-S-carboxylic acid, 8-hydroxy- 
(MAEHLMANN), A., i, 368. 
1:1’-Dehydrobishydrindene 2:2-spiran- 
1:1’-oxide (LEucHs and Lock), A., 
i, 39. 
Dehydroepicryptopirubin 
(Perkin), T., 1016. 
Dehydrodivanillic acid, and its salts 
and derivatives (ELBs and LeExcn), 
A., i, 316. 
Dehydrodivanillin, and its derivatives 
(ELss and Lercn), A., i, 315. 
Dehydrodypnopinacolins, and their de- 
Tivatives (DELACRE), A,, i, 479. 
Dehydroemetine iodide (KARRER), A., i, 
834. 
Dehydronorcoralydine, and its salts 
(Picrer and Cuov), A., i, 418. 
Dehydronorketoanhydrocryptopic acid 
(Perkin), T., 988. 
N-Demethylocodeine. See Norcodeine. 
Denebium, and its are spectrum (EpER), 
A., ii, 277. 
Density (specific gravity), history of the 
determination of (SCHELENZ), A., ii, 
84; (v. Lippmann), A., ii, 125. 
relation between the refractive index 
aud, of gases (StATEscv), A., ii, 1. 
of gases, effect of the form of con- 
tainer on (NoyEs and JoHNson), 
A., ii, 875. 
of liquids, formula for (PRUD’ HOMME), 
A., ii, 600. : 
of molten metals and alloys (PLtss), 
A., ii, 294. 
of mixtures containing phenols (BRAM- 
LEY), T., 10, 434; A., ii, 125, 376. 
Deodar tree, Indian, constituents of oil 
from (RosErts), T., 791; A., i, 732. 
Deoxyhydrocatechin tetramethyl ether 
(Ryan and Watsn), A., i, 722. 
Depolarisation by electric waves (Ban- 
CROFT), A., ii, 407 
38 


hydroxide 
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Dextrose (d-glucse ; grape sugar), molec- 
ular weight ani spe-ilic rotation of 
(Jackson), A., ii, 651. 

formation of, by the action of amylase 
on soluble starch (SHERMAN and 
Punnerr), A., i, 767. 

formation of, from proteins (JANNEY 
aud BLaTHerRwick), A., i, 182. 

action of hydrogen sulphide on 
(SCHNEIDER), A., i, 791. 

oxidation of, with potassiu:;n perman- 
ganite (WirzeMANN), A., i, 372. 

acetone aud benzoyl derivatives of 
(FiscHeR and Runp), A., i, 364. 

assimilation of (Tay.Lor and Hutton), 
A., i, 521. 

in blo d (EpsTEtn and AscHNER), A., 
i, 521. 

enzymic action of blood on (Lom- 
Bros), A., i, 612, 686, 770. 

food value of (Saxsum and Woop- 
yatTT), A., i, 231. 

commercial, effect of feeding white 
vats on (CARLSON, HEKTOEN, and 
Le Count), A., i, 449. 

retention of, after administration of 
sodium carbonate (KraMeR and 
Marker), A., i, 348. 

produc ion of lactic acid from ferment- 
ation of (L6pez Pérez), A., i, 529. 

influence of thyreid tissue on the pro- 
tein-sparing action of (JANNEY), 
A., i, 348. 

estimation of, in urine (NAGASAKI), 
A., ii, 399. 

Diabetes (glycosuria), theory of (SANn- 
suM and Woopyatr), A., i, 353, 
354. 

production of, by magnesium salts 
(KLEINER and MELTZER), A., i, 353. 
experimental (ErsrgzIn and BaEuR), 
A., i, 234. 
new form of (ZuATAROFF), A., i, 776. 
excretion of creatine in (TsvJ1), A., i, 
233. 
lipoids of blood in (Bioor, Jositn, 
and Hornor), A., i, 776. 
adrenaline, effect of metallic salts on 
(UNDERHILL), A., i, 685, 686. 
pancreatic, chloride metabolism in 
(LeBensogy), A., i, 190. 
phloridzin, fate of starch in (CsonKA), 
A., i, 776. 
sugar in blood in (CsonKa), A., i, 
697. 
Diabetic coma (Povtton),A., i, 190. 
10:10’-Diaceanthrenediquinone (LIE- 
BERMANN, Karpos, and Miu), A., 
i, 50. 
Diaceanthrenequinone-carboxylic and 
-dicarboxylic acids (LIEBERMANN, 


Karpos, and Miu.z), A., i, 50. 
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7:7-Diacenaphthylidene, and its picrate 
and 8:8- and aa’-dibromo-, and aa’-di- 
nitro- (DoLINskKi and DzIzwoNsk1) 
A., i, 138. 

4:6-Diacetoacetyl-1:3-dimethoxybenzene 
(ALGAR), A., i, 656. 

Diacetondimethylamine. See 8-Di- 
meth ylamino-8-me! hylpentan-8-one. 

Diacetonylidenediacetyldehydrodi- 
vanill.n. See 2:2’-Diavetoxy-3:3’-di- 
methoxy-5:5’-di(y-keto-Aa-buteuyl)- 
diphenyl. 

2:3-Diacetoxyacetophenone, w-bromo- 
(MoOsIMANN and Tamaor), A., i, 735. 

2:2’. Diacetoxy-3:3’-dimethoxy-5:5’-di(y- 
keto-A«-butenyl)-diphenyl (ELBs aud 
Lerca), A., i, 316. 

2:4(or 6)-Diacetoxy-Gior 4)-methoxy- 
phenyl 4-methoxystyryl ketone 
(MosimANN and Tamsor), A., i, 
822. 

2:7-Diacetoxyphenanthraquinone, 
amino-, acetyl derivative, and nitro- 
(MukHeERJEE and Watson), T., 621 ; 
A.. i, 564, 

2:4-Diacetoxyphenyl «§8-dibromo-8-4- 
acetoxyphenylethyl ketone (TamBor 
EckMANN, and BERNER), A., i, 831. 

Diacetyl. See Dimethyl diketone. 

4:6-Diacetyl-2-benzeneazo-m-5-xylenol 
(v. AUWeRS, BorscHE, and STELNICH), 
A., i, 35. 

Diacetylbenzylhemiacetal, pentabromo- 
(JACKS .N and ADAms), A., i, 17. 

Diacetyldimethoxydehydrodianthranil 
(EvBs and Lexcu), A., i, 316. 

<< on carbazone (BLAISE), A., 
1, 

Diacetylethylhemiacetal, pentabromo- 
(JACKSON and Apams), A., i, 17. 

Diacetylhydrazoxime, derivatives of 
(DakapsKyY and SpanNacEL), A., i, 
168. 

-*° ‘aeons (Hess and Fink), A., 
i, 158. 


Diacetyltartaric acid, isobutyl ester, 
rotation of (PatT«RsoN), T., 1139. 
88-Diacetylvaleric acid, and its deriva- 
- (Hargrigs and Apam), A., i, 

658. 

Dialkylbarbituric acids, compounds of 
quinine derivatives and (Merck), A., 
i, 568. 

Dialyses, rapid (Nzrpuie), A., ii, 475. 
for class use (HoLmgs), A., ii, 418. 
Dialysis (NrIDLE), A., ii, 475 ; (NEIDLE 

aud Bars), A., ii, 603. 
Diamond, formation of (Baur, SICHLING, 
aud SCHENKER), A., ii, 247. 
structure of (MoHR), A., ii, 137. 
specific heat of (Macnus), A., ii, 
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Dianilinophenanthraquinones, and nitro 
(MUKHERJER and Watsoy), T., 624 ; 
A., i, 565. 

Dianilinophenanthraquinonesulphonic 
acid (MUKHERJEE and Watson), T., 
625; A., i, 565. 

Dianilinoxanthone, dibromo- (DHAR), 
T., 748; A., i, 662. 


4:6-Dianisoylacetyl-1:3-dimethoxybenz- | 


ene (ALGAR), A., i, 656. 

Di-p-anisyl telluride, and its derivatives 
(LEDERER), A., i, 40, 647. 

Dianisylidenedicoumaranone (RYAN and 
ALGAR), A., i, 663. 

Dianisylidene-4’: 4’’-dimethoxydiflavan- 
one (RYAN and ALGAR), A., i, 663. 
2:6-Di-p-anisyl-4-methylpyryl chloride, 
compound of ferric chloride and (DIL- 

THEY), A., i, 831. 

Dianthraquinone oxides, preparation of 
(AKTIEN-GESELLSCHAFT FUR ANILIN- 
FABRIKATION), A., i, 154. 

1:1’-Dianthraquinonyl, 3:3’-dibromo- 
(ULLMANN and Erser), A., i, 824. 

1:3-Di-1’-anthraquinonylaminoanthra- 
quinone (ULLMANN and ErsEr), A., i, 
824. 

Dianthryl, action of oxalyl chloride on 
(LIEBERMANN, Kanrpos, and MUHLe), 
A., i, 50. 

Dianthryltetracarboxylic acid, and its 
calcium salt (LIEBERMANN, Karpos, 
and MUHLE), A., i, 50. 


s-Diantipyrylearbamide, and its hydr- | 


iodide (G6rTLER), A., i, 83. 
1:3-Diantipyry]-5:5-diethylbarbituric 
acid (GOrTLER), A., i, 84. 
Diarylhydrazines, symmetrical, thermal 
decomposition of (St1zGLiTz and Gra- 
HAM), A,, i, 758 
Diaryl ketones, 4:4’-diamino-, prepara- 
tion of, and theirderivatives(BADISCHE 
ANILIN- & Sopa-Fasrik), A., i, 317. 
Diaryl thioketones, 4:4’-diamino-, N- 
substituted, preparation of, and their 
derivatives (BADISCHE ANILIN- & 
Sopa-Fasrik), A., i, 316. 
Diastase, accelerators for (RocKWooD), 
A., i, 347. 
1:4-Diazines. See Pyrazines. 
Diazoacetic acid, ethyl ester, action of 
acyl chlorides on (STAUDINGER, 
BeckEr, and HrrzE.), A., i, 855. 
action of phenols and their deriva- 
tives on (CaLcAGNI), A., i, 207. 
action of ureides on (CALCAGNI), A., 
i, 551. 
Diazoamino-compounds, aromatic-ali- 
phatic. See Arylazodicyanodiamides. 
Diazobenzoylacetic acid, methyl ester 
(STAUDINGER, BECKER, and HIRzEL), 
A., i, 855. 


| 1:4-Dibenzoyloxybenzene, 
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Diazocarbethoxyacetyl chloride (Staup- 
INGER, Becker, and Hrrzet), A., i, 
855. 

Diazocinnamoylacetic acid, methyl ester 
(SrauDINGER, BECKER, and Hrrze1), 
A., i, 856. 

Diazo-compounds, aliphatic (Sraup- 
INGER), A., i, 847, 854; (STAUDINGER 
and GAULE), A., i, 848, 852, 853; 
(STAUDINGER and Sieewart), A., i, 
849 ; (STAUDINGER and GOLDSTEIN), 
A., i, 850; (STAUDINGER, ANTHEs, 
and PFENNINGER), A., i, 851 ; (StauD- 
INGER and PFENNINGER), A., i, 852 ; 
(STAUDINGER and MAcurine), A., i, 
855; (SraupINGER, BrckEr, and 
Hirzex), A., i, 855, 

Diazoketosuccinic acid, ethyl 
(STAUDINGER, BECKER, and 
A., i, 856. 

5-Diazo-3-methyl-1:2:4-triazole = auri- 
chloride (MorGAN and REILLy), T., 
157; A., i, 295. 

Diazonium salts, non-aromatic (MoRGAN 
and REr3uy), T., 155; A., i, 294. 

Diazopropionoacetic acid, ethyl ester 
(STAUDINGER, BECKER, and HrRzeEt), 

A., i, 855. 
5-Diazo-1:2:4-triazole aurichloride (Mor- 
GAN and ReEILty), T., 159; A., i, 
295. 
Dibenzidinophenanthraquinone (Mv- 
KHERJEE and Warson), T., 626; A., 
i, 565. 


ester 
IRZEL), 


2:6-dinitro- 
(RicHTeEr), A., i, 807 
Dibenzoylpyridines, and their derivatives 
(WoLFFENSTEIN and Hartwica), A., 
i, 222. 
- aeeecne (Ciaasz), A., i, 
425. 
Dibenzyl. See s-Diphenylethane, 
Dibenzyl ether, di-o-chloro- (LEONARD), 
T., 571; A., i, 469. 
Dibenzylacetoacetic acid, methyl ester 
(Giua), A., i, 608. 
r-aa-Dibenzylglycerol (PAAL, ZAHN, and 
KINSCHER), A., i, 813. 
Dibenzylideneacetone. 
ketone. 
Dibenzylphosphine sulphide, hydroxy- 
(STRECKER and GROssMANN), A., i, 
440. 
aa-Dibenzylsorbitol (PAAL, KiistER, and 
Rotn), A., i, 788 
Di-p-bromophenyldiazomethane (STAv- 
DINGER and GoLDsTEIN), A., i, 850. 
Di-p-bromopheny] ketone, and its azine 
(STAUDINGER and GOLDSTEIN), A., i, 
850. 
aa-Ditetrabromostearin 
ScHONFELD), A., i, 249. 


See Distyryl 


(GrdN- and 


| 
¥ 
i} 
+) 
at 


ii. 788 


Dibutyramide (MILLER), A., i, 203. 

a8-Dibutyrin, and d- y-amino- (ABDER- 
HALDEN and EICHWALD), A., i, 
10. 

Dibutyrylhydrin, d-a-bromo- (ABDER- 
HALDEN and EICHWALD), A., i, 10. 
Dicarbanilidoeserethol (POoLONOVSKI), 

A., i, 285. 

Dicarbanilidoeserine (PoLonovsk)), A., 
i, 285. 

Dicarbanilino-oxybenzaldoximes 
(Brapy and Dunn), T., 677; A., 
653. 

Di-2:4-dichlorophenyldihydrotetrazine- 
dicarboxylic acid, ethyl ester (BiLow 
and NEsBeER), A., i, 846. 

3:5-Di-p-chlorophenylmethylbenzene 
(GAsTALDI and CuHERcHI), A., i, 
31. 

Dichromates. See under Chromium. 

4:6-Dicinnamoy]-1:3:3’:4’:3”:4’’-hexa- 
methoxybenzene (RYAN and WALsH), 
A., i, 663. 

4:6-Dicinnamoyl-1:3-dihydroxy-3’:4’:- 
3”:4”-tetramethoxybenzene, sodium 
derivative and its salts (RYAN and 
Watsnh), A., i, 663. 

Dicyanodiamide, formation of, from 
nitrolime (HAGER and Kerry), A., i, 
548. 

estimation of (HAGER and KErn), A., 
ii, 587. 

2:5-Di-2’- and -3’-p-cymyl]-1:3:4-oxadi- 
azoles (Bocerr and TurT tz), A., i, 
602. 

Di-dipbenylyl ketone, and its deriva- 
tives (STAUDINGER and GOLDSTEIN), 
A., i, 850. 

Diet, essentials of, in growth (McCoL- 

LvM and Davis), A., i, 184. 

effect of, on growth in rats (FuNK and 
Poxtop), A., i, 861. 

of oats, disease due to (Funk), A., i, 
696. 

effect of, on the non-protein ~~} 
of blood (AusTIN and LEopoLp), A., 
i, 177. 

effect of, on the growth-promoting 
—— of milk (McOoLLum, 

IMMONDS, and Pitz), A., i, 860. 

effect of, on polynearitis (McCouLuM 
and KENNEDY), A ., i, 451. 

influence of, on retention of proteins 
(Umepa), A., i, 614. 

influence of, on the chlorine and 
nitrogen content of sweat (BERRY), 
A., i, 185. 

— of tyrosine from (ToTAN!), 

.» i, 860. 

effect of, on constituents of urine 

(UxpEnutLt and Bocert), A., i, 
64. 
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ay em npe tonll a a ene 
(FRIEDLAENDER), A., i, 676. 
5:5-Di(8-ethoxyethyl)barbituric acid 
(CHEMISCHE WERKE vorm. H. Byxk), 
A., i, 163. 

Di-s- eRenpetienestengtoeneas 
(CHEMISCHE WERKE vor. H. Byk), 
A., i, 163. 


Diethoxynaphthalenes (FiscHER and 


BaveEr), A., i, 718. 
Diethylacetyl. ‘See Ethylbutyryl. 


i, | Diethylamine, o-—r of (GARNER 


and Tyrer), T., 174; A., i, F vag 
(Prick, Brazier, and Woop), A 8 
309. 

Diethylaminoacetic acid, ¢richloro-tert.- 
butyl ester (WoLFFENSTEIN, Lorwy, 
and BacusteEz), A., i, 198; (WoLF- 
FENSTEIN), A., i, 374. 


| Diethylaminobenzene-o-azobenzoic acid 


(Luss and Ciark), A., ii, 44. 
a el (Vv. 
Bravy), A., i, 501. 


+ Diethylaminopropyl alcohol, salts of 


yi esters of (WILDMAN and THoRpP), 
, i, 795. 

Disthyleattines, chloronitro- (HoLLE- 
MAN and DE Mooy), A., i, 23. 

1:3-Diethylbarbituric acid, 5-bromo-, 
and its ammonium salt (BILTz and 
HAMBURGER), A., i, 506. 

Diethylbenzofulvanol (Courrtort), A., i, 
476 

re (Courtot), A., i, 
478. 


Di-p- ey of my 
ether (GoMBERG and JICKLING), A., i, 
30. 

Diethyldihydrobenzofulvene (CovurRToT), 
A., i, 476. 

2:2-Diethyl-1:3-diketohydrindene-4:7- 
dicarboxylic acid (FrevunD, FLet- 
SCHER, and PrakErorivs), A., i, 
317. 

Diethylenediaminecobaltic chloride, 
trans.-dichloro-, additive compounds 
formed from (PRICE and BRAZIER), 
A., i, 121. 


| Diethyl-e-hydroxyamylamine (Vv. 


Braun), A., i, 632. 


| Diethyl-y-hydroxypropylamine, and its 


methiodide (v. Braun), A., i, 631. 
Diethylphosphine sulphide, my 
(STRECKER and GrRossMANN), A., i, 
442. 
Diethyl-red. See Diethylaminobenzene- 
o-azobenzoic acid. 
4:6-Diethyl-m-5-xylenol. 
thyl-2:6-diethy! phenol. 
Diffusion, mechanism of (v. SMOLU- 
CHOWSKEI), A., ii, 302. 
rhythmic (KOHLER), A., ii, 554. 


See 3:5-Dime- 
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Diffusion of solids (VAN ORSTRAND and 
Dewey), A., ii, 298. 
in solutions (J. D. R. and F. E. C. 
ScHEFFER), A., ii, 602. 
Diffusometer (GRIFFITHS, Dickson, and 
GRIFFITHS), A., ii, 88; (GRIFFITHS), 
A., ii, 418. 
Diflavone group (RvAN and Acar), A., 
i, 662; (RyAN and WAxsn), A., i, 663. 
Digitalis, constitution and pharmaco- 
logical action of glucosides of 
(SrravB), A., i, 618. 


chemistry of products from (K1LIAN}), . 


A., i, 493 
Digitogenic acid, esters and derivatives 
of (Kinran1), A., i, 493. 


Diglycylglycine, es by (Zunz 


and DiaKonorFF), A., i, 528. 
l-a8-Dihexoin (ABDERHALDEN and 
EIcHWALD), A., i, 10. 


Dicyclohexylmethane (Skira and Stuck- 
ART), A., i, 16; (SkiTA and Brun- 
NER), A., i, 43. 

N-Dihydro-1:2:2’:1’-anthraquinone- 
azine, preparation of chloro-derivatives 
of (FARBWERKE VORM. MEISTER, 
Lucius, & Brine), A., i, 423. 

Dihydrobenzdioxin, preparation and 
derivatives of (GHOsH), A., i, 63. 

Dihydrobenzo-fulvanol and -fulvene 
(CourtTot), A., i, 476. 

1:2-Dihydrobenzoxazole-4-carboxylic 
acid, thio-, methyl ester (v. MEYER 
and RAssFELD), A., i, 162. 

1:2-Dihydrobenzoxazolone-2-carboxylic 
acid, derivatives of (v. MEYER and 
SAHLAND), A., i, 160. 

1:2-Dihydrobenzoxazolone-5-carboxylic 
acid, methyl] ester, and its derivatives 
(v. Meyer and RassFexp), A., i, 162. 

Dihydro-2:4-benzthiazine, and its salts 
(GABRIEL), A., i, 669. 

Dihydrocampholenic acids, and their 
derivatives (VAN KRrEGTEN), A., i, 480. 

Dihydrocamphorone, and its semicarb- 
azone (WALLACH, GERHARDT, and 
JESSEN), A., i, 488. 

N- and ‘so-Dihydrocryptopines, and their 
salts (PERKIN), T., 931. 


Dihydrocupreine, d- glucoside of, and its | 
| 1:2-Diketo-3-methylhydrindene, deriva- 


derivatives (KARRER), A., i, 832. 
o-Dihydroeugenol (Kurosawa), by 1, 
38 


Dihydrofencholene alcohol (WALLACH 

and PoHLE), A., i, 216. 
Dihydrohumulic acid, and its phenyl- 

hydrazone (W6LLMER), A., i, 494. 
Dihydroindole derivatives, reduction of 

(v. Braun and NrumMAny), A., i, 742. 
1:4-Dihydro-1:8-naphthasultam, 2:4:4- 
tri- and 2:3:4:4-tetra-chloro- (ZINCKE 
and JijLicHEr), A., i, 427. 
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Dihydro-a-naphthoic acids, structure of 
(KamM and McCiuecagp), A., i, 395. 

Dihydro-8-naphthoic acids, structure of, 
and their derivatives (DERICK and 
Kamm), A., i, 394. 

1:2-Dihydronaphthoxazolone, and _ its 
derivatives (v. MEYER and SAHLAND), 
A., i, 160. 

Dihydronorcodeine, and its salts and 
derivatives (v. Braun), A., i, 500. 
Dihydronormorphine, and its salts and 
derivatives (v. Braun), A., i, 501. 
Dihydropicrotoxinic acid, and its deriva- 
on and WAcHTER), A 

i, 82 
a wr salts of (LEVENE 
and WeEsr), A., i, 219. 
Dihydrosphingosol (LEVENE and West), 
i, 220. 
Di-indyl, derivatives of (MADELUNG and 
Hacer), A., i, 840. 
2:4-Diketo-3-0- and -p-anisyltetrahydro- 
thiazoles (BEcCKURTS and FRERICHS), 
A., i, 746. 
6:11-Diketobenz-88-naphthdioxin, 4- 
hydroxy-, and its salts and derivatives 
(Gnosu), A., i, 64. 
2:4-Diketo-3-m- and -p-chlorophenyl- 
tetrahydrothiazoles (bECKURTS and 
Frericus), A., i, 745. 
7:8-Diketocoumarin-4-acetic acid, ethyl 
ester (Dry), A., i, 60. 
Diketodihydrobenzdioxin, and its salts 
(GHosH), A., 1, 63. 
ay-Diketo-e-3:4-dimethoxyphenyl-Aé 
hexenoic acid, and its methyl ester 
(Ryan and PLunKeEt7), A., i, 656. 
3:5-Diketo-2:6-dimethylpiperazine,  1- 
nitro-(DuBskyY, IzDEBSKA-DOMANSKA, 
and Wens1nk), A., i, 637. 
Diketodioxan, and its salts (GHosH), A 
i, 63. 
3:5-Diketohexahydro-1:4-diazine-1-acet- 
amide, action of nitric acid on 
(Dussky and WEnsINk), A., i, 672. 
1:2-Diketohydrindene, 6-nitro-(v. BRauN 
and Herper), A., i, 730. 
ay-Diketo-e-3:4-methylenedioxyphenyl- 
4é hexenoic acid, methyl] ester (RYAN 
and PLUNKETT), A., i, 657. 


tives of (v. BRauN and HEIDER), A., 
i, 729. 
3:5-Diketo-l-methylpiperazine, action 
of nitricacid on (DuBsky and Prr- 
TERS), A., i, 635. 
a-Diketones, photochemical reduction of 
(ConEn), A., i, 492. 
8-Diketones, preparation of, from pri- 
mary amines) RitGHEIMER), A.,i,383. 
unsaturated (RYAN and PLUNKETT), 
A., i, 656. 
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2-85-Diketo-y-pentylideneindole (Her- | Dimethoxy- en 


z0G and JoLuEs), A., i, 75. 
2 85-Diketo-y-pentylidenethionaphthen 
(Henrzoe and Jouuss), A., i, 75. 
2:4-Diketo-3-p-phenetyltetrahydrothi- 
azole (BecKURTS and FRERICcHs), A., 
i, 747. 
2:5-Diketo-3-phenyl-4:4-dimethy1-3:4- 
dihydroglyoxaline (v. WALTHER and 
Hisnek), A., i, 560. 
4:5-Diketo-3-phenyl-2-methyl-8y-in- 
denopyran (1:4) (Sastry and Guosn), 
T., 180; A., i, 283. 


3:5-Diketopiperazine-l-acetamide, and | 
| %:8-Dimethoxycoumarin-4-acetic acid, 


its nitrate (DUBsKY and WENSINK), 
A., i, 672. 

Diketotsopropy re; See Valyl- 
glycine anhydride 

Diketopyrrolidine (derivatives, prepara- 
tion of (CHEMISCHE FABRIK AUF AK- 
TIEN vorM. E. Scuerine), A., i, 502. 

Diketopyrrolidines, preparation of re- 
duction products of (CHEMISCHE FAp- 
RIK AUF AKTIEN VoRM. E. SCHERING), 
A., i, 419. 


de- and ¢»-Diketostearic acids (PostEr- 


NAK), A., i, 544. 
Dikstotetrahydroanhydroeryptopine 
(PERKIN), 
2:4-Diketo-1:2:3:4-tetrahydroquinazol- 
ine, and its sodium salt, and dinitro- 
(Bocert and ScatcHarpD), A., i, 672. 
2:4-Diketotetrahydroquinazoline-3-o- 
benzoic acid (HELLER and HEInp), A., 
i, 428. 
2:4-Diketo-3-i-tolyltetrahydrothiazole 
(Becxurts and Frericus), A., i, 745. 
Diketotriazines (BouGAULT), A., i, 609. 
aa-Dilinolein (GriN and ScHONFELD), 
A., i, 248. 
Dimesityl telluride and its salts (Lz- 
DERER), A., i, 393 
2:3-Dimethoxyacetophenone, w-mono-, 
and ww’-di-bromo- (MOsSIMANN and 
Tambor), A., i, 735. 
3:4-Dimethoxyacetophenone, 2:5-di- 
hydroxy- (BARGELLINI), A., i, 489. 
4:5-Dimethoxy-2-aldehydobenzoic acid, 
and its derivatives (PERKIN), T., 928. 
2:3-Dimethoxybenzaldehydesemicarb- 
azone, and its dihydrochloride (HEN- 
DERSON and HEILBRON), A., i, 149. 
2:3-Dimethoxybenzoic acid, 4-nitro- 
(MasimMA and OKazakI), A., i, 809. 
$:5-Dimethoxybenzoice acid, 4-hydroxy-. 
See Syringic acid. 
2:4-dihydroxy-, and its derivatives 
(Bocrrr and Piaut), A., i, 147. 
3:4 Cae menace Saree ene ag 235-di- 
onan (BARGELLINI), A., i, 489. 
imethoxybentylidensmalonenitrile 
a i, 818 


(FRIEDLAENDER), A., i, 675. 

2:5- Dimethoxycinnamic acid, — ’ 
and its ethyl ester (KAu FFMANN), A 
i, 818. 


_ 4:6-Di-p-methoxycinnamoy]-1:3-dimeth- 


oxybenzene, and its dibromide (Ryan 
and ALGAR), A., i, 662. 

a- and £-4:6-Di-p-methoxycinnamoyl- 
1:3-dihydroxybenzenes, and _ their 
derivatives (KYAN and ALGAR), A., i, 
662. 

7:8-Dimethoxycoumarin, and 6-hydroxy- 
(BAKGELLIN}), A., i, 489. 


methyl ester (Dey), A., i, 60. 


| 5:6-Dimethoxy-m-cresol (Masima and 


Oxazak}), A., i, 808. 

4:5-Dimethoxy-2-8-dimethylaminoethyl- 
benzaldehyde, and its derivatives 
(PERKIN), T., 901. 


| 2:2’-Dimethoxydiphenoxydipheny]l- 


methane (GOMBERG and VAN STONE), 
A., i, 641. 

4:4’-Dimethoxydiphenylmethane, 3:3’- 
diiodo- (Rostnson), T., 1087; A., i 
805. 


2:3-Dimethoxy-l-ethylbenzene (Mos!- 


MANN and TamBor), A., i, 735. 
an-Dimethoxyheptan-d-ol (HaMmonst), 
A., i, 246. 


| 3:4- enethens-t-o-bete-ae-quniat 


cenylbenzene (MasimA and Naxka- 
muRA), A., i, 37. 

3:4-Dimethoxy-1-y-ketotetradecylbenz- 
ene (Masima and NAKAMURA), A., 
i, 37. 


| 3:4-Dimethoxymandelic acid, 6-nitro- 


(G. M. and R. Rosrnson), A., i, 166. 

3:4-Dimethoxy-6-methylcarbamyl- 
phenylglyoxylic acid (Perkin), T., 
893. 


6:7-Dimethoxy-1-methy1-3:4-dihydro- 
isoquinoline, and its salts (KaurF- 
MANN and RaposEvi6), A., i, 504. 


| 4:5-Dimethoxy-3’:4’-methylenedioxy-6’- 


methyl-2-vinylstilbene. See Crypto- 
pidene. 
6:7-Dimethoxy-2-methyltetrahydrozso- 
quinolone, preparation of, and 5(or 8)- 
nitro- (PERKIN), T., 888. 
Dimethoxynaphthalenes, and their deri- 
vatives (Fiscugkr and BaveEr), A,, i, 
718; (FiscHER and Krry), A., i, 721. 
1:2-Dimethoxynaphthyl-4-carbinol. 
(DEAN and NIERENSTEIN), T., 595 ; 
A., i, 556. 
2:3-Dimethoxy-1-n-pentadecylbenzene 
(Magima and TaHaARA), A., i, 38. 
4:5-Dimethoxyphenylacetaldehyde-2- 
carboxylic acid, lactone of, and its 
acetyl derivative (PERKIN), T., 972. 
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3’:4’-Dimethoxy-2-pheny]-1:4-benzopyr- 
anol anhydroferrichloride (HAMILTON 
and Koptnson), T., 1087; A., i, 836. 

a-3:4-Dimethoxyphenylbutan-y-one, and 
itsoxime (KAUFMANNand RaDosEVI¢), 
A., i, 503. 

a-3:4-Dimethoxyphenyl-A*-buten-7-one. 
See Metnylvanillylideneacetone. 


8 2:3-Dimethoxyphenylethyl dodecyl 
ketone (Masima and TAHARA), A., 
i, 38. 


8-2:3-Dimethoxyphenylethyl hexadecyl 
ketone (Masima aud Tanara), A.,, i, 
39. 

$:4-Dimethoxyphenyl 2-hydroxystyryl 
ketone (HAMILTON and Kosinson), 
T., 1037; A., i, 836. 

4:6-Dimethoxyphenyl 4-hydroxystyryl 
ketone, 2-hy:iroxy-, and its diacetate 
(MosIMANN and Tampor), A., i, 822. 

2:4-Dimethoxyphenyl 3-methoxystyryl 
ketone (Tambor, ECKMANN, and 
BERNER). A., i, 831. 

4:6-Dimethoxyisophthaloyldipyruvic 
acid, methyl aud ethy! esters (ALGAR), 
A., i, 656. 

2:3-Dimethoxy-1-n-propylbenzene, and 
its derivatives (Kurosawa), A., i, 
38. 

3:4-Dimethoxystyryl methyl ketone 
(Ryan and PLunKet7), A., i, 656. 

$-Dimethoxystyrylisooxazole-5 carb- 
oxylic acid, ethyl ester (RYAN and 
Piunketr), A., i, 657. 

3:3’-Dimethoxytetraphenylmethane, 4:4’- 
dihydroxy-(GOMBERG and VAN STONE), 
A., i, 641. 

5:6-Dimethoxy-o-tolualdehyde, and its 
derivatives (PERKIN), T., 915. 

2:3 Dimethoxytoluene, nitro-derivatives 
of (Magima and OKazak}), A., i, 809. 

5:6-Dimethoxy-o-toluic acid, and its 
methyl] ester (PERKIN), ‘I'., 920. 

5:6. Dimethoxy-m-toluidine, and 2-nitro- 
(Magima and Oxazak}), A., i, 808. 
3:4-Dimethoxy-o-tolylacetaldehyde, w- 
hydroxy-, and its derivatives (Per- 
KIN), T., 956. 

3:4-Dimethoxy-o-tolylacetic acid, 
hydroxy- (PERKIN), T., 957. 

4:5-Dimethoxy-2-vinyl benzaldehyde, 
and its derivatives (Perkin), T., 903. 

$:5-Dimethy]-2-allylphenol, and its deri- 
vatives (v. AUWERS and BorscHe), 
A., i, 86. 

Dimethylaminoacetic acid.¢richloro-tert. - 
butyl ester (WOLFFENSTEIN, LoEwy, 
and BacustEz), A.,i, 198 ; (WoOLFFEN- 
sTi In), A., i, 374. 

3-4:4’-Dimethylamino-3:3’-diaminothio- 


benzophenone (BApiscHE ANILIN- & 
Sopa-FaBrik), A., i, 317. 
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Dimethylaminoarsenobenzene, tetra- 
amino-, preparation of (BOEHRINGER 
& Sdéune), A., i, 297. 
p-Dimethylaminobenzaldehyde, com- 
pound of d-aminobenzyl-8-naphthol 
and (Betti and CoNESTABILE), A., ii, 
279. 
4-Dimethylaminobenzene-1-arsinic acid, 
— (BOEHRINGER & SOHNE), A., 
i, 175. 
p-Dimethylaminobenzyl alcohol, m- 
bromo-, and its derivatives (v. Braun), 
A., i, 648. 
7-Dimethylaminocoumarin-4-acetic acid, 
ethyl e-ter (Dey), A., i, 61. 
4-Dimethylaminodiphenylmethylcarb- 
inol, 3-bromo- (KOHLER and Paton), 
A., i, 558. 
p-Dimethylamino-m-methoxybenzyl 
alcohol and its derivatives(v. Braun), 
A., i, 648. 
4-Dimethylamino-3-methylbenzyl alco- 
hol, 6-nitro-, reduction products of 
(v. Braun), A., i, 474. 
8-Dimethylamino-8-methylpentan-(-one, 
and its picrate (Hess and Ursric), 
A., i, 124. 
2:7-Dimethyldiaminonaphthalene, 1:8- 
dinitro- (FISCHER and Kery), A., i, 
722. 
1-Dimethylaminophenyl-4-arsinic acid, 
2-nitro- (Les ETABLIssEMENTS Pov- 
LENC FrEREs), A., i, 445. 
p-Dimethylaminophenylbenzofulvene 
(Covrtort), A., i, 478 
Dimethylaminophenyldimethylisopyr- 
azolone. See Pyramid: ne. 
m-Dimethylaminophenylhydroxylamine, 
and nitroso-, and its salts (BAUDISCH 
and Rom), A., i, 389. 
Dimethylaminopimelic anhydride, and 
its salts (ScumipD!), A., i, 375. 
-Dimethylaminopropylbenzene, 2:4-di- 
amino- (v. BRAUN and Rawicz), A,, i, 
471. 
4’-Dimethylaminostilbene, 4-nitro- and 
nitrocyano- (PFEIFFER, BRAUDE, 
KiéserR, Marcon, and WITTKopP), 
A., i, 26. 
3:6-Dimethyldiaminoxanthen, and 3:6- 
dicyano-, and their derivatives (Vv. 
Braun and Aust), A., i, 664. 
Dimethylaniline, equilibrium of m- 
cresol, benzene and (KrEMANN and 
ScHNIDER*CHITSCH), A., ii, 472. 
Dimethylaniline, p-nitroso-, action of 
light on mixtures of potassium ferro- 
cyanide and (GALLENKAMP), A., ii, 
207. 
Dimethylanilinothionaphthenquinone 
(DanalLA and CAnpga), A., 
498, 


i, 
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$:12-Dimethy]-(1:2)-anthraquinonyl- 
benzothiazine, 5 bromo- (ULLMANN 
and EtsEr), A., i, 824. 

1:1-Dimethylarsepedine (methylcyclo- 
pentamethylenearsine) picrate (Zaprpi), 
A,, i, 683. 

1:3-Dimethylbarbituric acid, 5-bromo-, 
and 5-chloro-, and their salts (BrLTz 
and H\maurcer), A., i, 506. 

4:6-Dimethylbenzaldehyde, 2-lydroxy- 
(v. AUWEKS, Borscuk, and STEINICH), 
A., i, 36. 

Dimethylbenzidine, te/raamino-, and its 
salts (VAN RombBuren), A., i, 223. 

2:7-Dimethylbenziminazole, 5-nitro- 
(Kym and RinckR), A., i, 81. 

Dimethylbenzo-fulvanol and -fulvene 
(Covrtort), A., i, 478. 

6:7-Dimethyl-1:2-benzpyran, 
and its derivatives (Guosn), A., i, 64. 

2:3-Dimethyl-7-benzpyrone, additive 
compounds of (Simonis and E tas), 
A., 1, 62. 

2:3-Dimethyl-y-benzthiopyran, additive 
compounds of, with metallic salts and 
with aniiine (SImonIs and EL1as), 
A., i, 660. 

2:3-Dimethylbenzthiopyrone, and 4- 
thio-, and their derivatives (Stmonis 
and Ettas), A., i, 499. 

1-Dimethylbenzyla/lochrysoketone 
(ScHAARSCHMIDT and IRINEv), A.,i,48. 

Dimethylchromone, compound of aniline 
and (Srmonis and Extras), A., i, 63. 

1:4-Dimethylcoumaran-2-one, oxidation 
of (v. Auweks), A., i, 496. 

Dimethylcoumarins, and chloro-, and 
their salts and derivatives (Dry), A., 
i, 60; (Guosn), A., i, 64. 

6:7-Dimethylcoumarin-4-acetic acid, and 
its derivatives, and 3-chloro-, 8-nitro-, 
and 2-thio- (Dry), A., i, 60. 

6:7-Dimethylcoumarin-4-carboxylic 
acid, 3-chloro-, ethyl ester (Dry), 
A., i, 62. 

4:5-Dimethylcoumarone-1:2-dicarb- 
oxylic acid, and its silver salt (Dry), 
A., i, 62. 

Dimethyldiamylthiophen (FRIEDMANN), 

. i, 832. 

Dimethyldiazomethane 
and GauLz), A., i, 849. 

Dimethyldibenzofulvanol, and its chlor- 
ide (Covrtot), A., i, 478. 

5:5’-Dimethyl-1:1’-dibenzthiazole (Ras- 
sow and Re mM), A., i, 750. 

4:6- and 4:7-Dimethyl-2:2-diethyl-1:3- 
diketohydrindenes (I’REUND, FLEI- 
SCHER, an Praxrtortus), A., i, 317. 

4:6- and 4:7-Dimethyl]-2:2-diethylhydr- 
indenes (FREUND, FLEISCHER, and 
Praerorivs), A., i, 318. 


(STAUDINGER 


2-thio-, | 
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3:5-Dimethyl 2:6-diethylphenol, and its 
derivatives (v. AUWERs and BorsoHe), 
A., i, 87. 
2:3-Dimethyl-3:5-diethylpyrrolenine, 
and its salts (HEss, WIssING, and 
Sucwier), A., i, 71. 
Dimethyldihydrobenzo-fulvanol and 
-falvene (Courror), A., i, 476. 
1:1-Dimethyldihydroindolium iodide (v. 
Braun and NEuMANN), A,, i, 748. 
Dimethyldihydrotetrazine | (CuRTIUs, 
Darapsky, and MULLER), A., i, 85. 
Dimethyl diketone (diace/y/), compound 
of benzamidine and, and its derivatives 
(Drets and Sunverca), A., i, 842. 
Dimethyl diketone, Aexabromo- (Jacx- 
son and Apams), A., i) 17. 
Dimethyldiisopropyldibenzoylhydrazines 
(BocErt and Tutr3e), A., i, 602. 
4:5:4’:5’-Dimethylenetetraoxyazobenz- 
ene, 2:2’-dinitro- (G. M.and R. Rosin- 
son), A., i, 167. 
4:5:4’:5’-Dimethylenetetraoxyazobenz- 
ene-2:2’-dicarboxylic acid (G. M. and 
R. Rostnson), A., i, 167. 
5:6:5’:6’- Di-methylenetetraoxydi-o- 
methylstyryl ketone (Pexkrn), T., 
909. 
4:5:4’:5’-Dimethylenetetraoxystilbene, 
2:2’-dinitro- (G. M.and R. Rosrnson), 
A, 4.262. 
Dimethylerythrene, preparation of (Os- 
TROMISSLENSK]I), A., i, 241. 
Dimethyl-o-ethylani:ine, and its salts 
(v. Braun and NeuMANN), A., i, 748. 
3:5-Dimethy]-2-ethylphenol, and its de- 
rivatives (v. AUWERS and Borscue), 
A., i, 86. 
2:5-Dimethyl-3-ethylpyrrole, salts of 
(Hess, Wissine, and Sucurer), A., 
i, 70. 
Dimethyleuchroic acid (Mumm), A., i, 
402, 
Ae-Dimethylhexane, oxidation of, by 
sunlight (BoEDTKER), A., i, 2. 
1:5-Dimethylcyc/ohexane-3-acetic acid, 
and its derivatives (WALLACH and 
Pon.r), A., i, 216. 
1:3-Dimethylcyc/ohexan-5-one, deriva- 
tives of (WALLACH, GERHARDT, and 
JESSEN), A., i, 488. 
Dimethyl-e-hydroxyamylamine, and its 
salts (v. Braun), A., i, 632. 
Dimethyl-y-hydroxypropylamine, and 
its methiodide (v. Braun), A., i, 631. 
Dimethylindanylmethane (Covurror), 
wg, ay eee 
4:4’-Dimethylindigotin, 6:6’-dichloro- 
7:7’-diamino-, acetyl derivative (Bo- 
DINUs), A., i, 430. 
Di-2-methylindylacetylacetone, and its 
derivatives (ScHoLTz), A., i, 420. 
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Dimethylkairoline. See Trimethyl- 
1:2:3 4-tetrahydroquinoline. 

Dimethylmalonic acid, ammonium salt 
(McMaster and Maciiu), A., i, 
707. 

8n-Dimethyl-Ays-octadien-e-one, and 
its tetrabromide (Evens, GIFFORD, 
and GriFFiTHs), A., i, 73. 

1:3-Dimethylcyclopentan-2-one, and its 
semicarbazone (WALLACH, GERHARDT, 
aud JESSEN), A., i, 488. 

3:3- ‘Dimethylpiperidine and its salts 
(Dunwop), A., i, 159. 

1:6- -Dimethylpiperidy]-2-acetaldehydes, 
and their derivatives (Hess, Merck, 
and Ursrie), A., i, 68. 

N-Dimethylisotetrahydroberberine 
(Perkin), T., 950. 

Dimethy]-1:2:3:4-tetrahydroxanthylium 
salts, and 12-hydroxy-, and 4-ox- 
imino- (BorscHE and WuUNDER), A 
i, 322. 

2:3-Dimethy]-4-thiochromone. See 2:3- 
Dimethyl-y-benzthiopyran. 

Dimethylthiopyrone (SCHEIBLER and 
Buse), A., i, 15. 

Di-a8-naphthdioxin, 
(Guosu), A., i, 63. 

Di- -e-naphtholthionaphthenquinone 


and its 


(DanAtLa and CAnpkaA), A., i, 498. 
Dinaphthylenebutene. See U- Diace- 

naphthylidene. 
a8-Di-a-naphthylethane dipicrate 

(FRIEDMANN), A., i, 382. 
Di-a-naphthylethane, 4:4’-dinitro- 


(MaYeR and OPPENHEIMER), A., i, 
816. 

a8-Di-8-naphthylethane, and its picrate 
(FRIEDMANN), A.,, i, 736. 

Dinicotinice acid, potassium hydrogen 
salt (GATTERMANN, SKITA, and BiuH- 
LER), A., i, 419. : 

Dionaea muscipula, crystalline tannin 
in (Mottscw), A., i, 195. 

Dioptase from Argentina (QUERCIGH), 
A,, ii, 336. 

p-Diphenacylsulphonylbenzene (Fr1nz1), 

., i, 812 

ee ye aE and its de- 
rivatives (F1nz1), A., i, 812. 

Dipheneserine (PoLonov ski), A +» i, 284. 

Diphenolthionaphthenquinone-red. See 
Oxyaurin, 0-thio-. 

Diphenoquinoneanil, 0-o0-thio-, 
derivatives (Pesci), A., i, 289. 

1:3-Diphenoxyanthraquinone (ULLMANN 
and Ersgr), A., i, 824. 


and its 


2:4-Diphenoxyanthraquinone, 1l-amino- | 


(ULLMANN and Etsgr), A., i, 825. 

Diphenoxydiphenylmethane, 2:2’-di- 
bromo- and 2:2’.dichloro- (GoMBERG 
and VAN Stonr), A., i, 641. 


salts i 
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Diphenoxyphosphine, amino-, bromo-, 
and chloro-, and their derivatives 
(STRECKER and GROSSMANN), A.,i, 441. 

Diphenyl, 3 3’-diamino-, and its salts 
(Empe), A., i, 78. 

Dipheny] ether, crystallisation of (Dav- 

ZERE), A., ii, 229. 
ethers, amino-, and nitro-, and their 
derivatives (JonEs and Cook), A 
644. 
sulphides, 5:5’-dichloro-2:2’-dihydr- 
oxy-, and their derivatives (Ricut- 
ER), A., i, 723. 
telluride mercurihaloids (LEDERER). 
A., i, 40, 
4:6-Di-w-phenylacetoacetyl-1:3-dimeth- 
oxybenzene (ALGAR), A., i, 656. 
Diphenylamine, 4:3’-dinitro-2-amino-, 
and its acetyl derivative (Kym and 
RinGER), A., i, 82. 
thio-, oxidation of (Pescr), A., i, 289. 

Diphenylamine-sulphuric acid reagent, 
preparation of (T6nrus), A., ii, 534. 

Diphenylbenzofulvene dibromide and 
dibromo- (Courrot), A., i, 477. 

$:5-Diphenylbenzoic acid, an its salts 
(GASTALDI and CuErcat), A., i, 31. 

2:3-Diphenyl-y-benzpyran, 4-imino-7- 
mono- and -7:8-dihydroxy-, and their 
derivatives (GuosH), T., 117; A., i 
282. 

2:3-Diphenyl-y-benzpyrone, 7-mono- 
and 7:3-di-hydroxy- (GHosn), T., 118; 
A., i, 283. 

Dipheny]lbenzyldimethylallyltrimethyl- 
enediammonium salts (WEDEKIND and 
Goost), A., i, 671. 

Diphenyl-5 bromo-6-hydroxy-7-toly]- 
carbinol, and its a (Gom- 
BERG and VAN Stone), A., i, 640. 

Diphenyl-a- -butyryltelluretine bromide. 


«ol, 


See Diphenyltelluributyric acid, a- 
bromo-. 
Diphenylearbamide, dichlorodibromo- 


(CHATTAWAY and Ctemo), T., 98; 
A., i, 257. 


Diphenylcearbamidetetrasulphonic acid, 


diamino- ( FARBWERKE VoRM. MEISs- 
TER, Lucius, & Brinine), A., i, 206. 


p-Diphenylcarbamyloxybenzaldehyde, 
and its derivatives (Brapy and Dunn), 
T., 676; A., i, 653. 

Diphenyl- 5-chloro-6- hydroxy-m-tolyl- 
carbinol (GomBERG and VAN Sronr), 
A., i, 640. 

Diphenyldiazomethane, and its deriva- 
tives (STAUDINGER, ANTHES, and 
PFENNINGER), A., i, 851; (STAUDINGER 
and PFENNINGER), A., i, 852. 

Diphenyldibenzyldimethyltrimethylene- 
diammonium salts (WEDEKIND and 
MAYER), A., i, 670. 


SS os 


| 
; 
. 
: 
' 
| 
4 


li. 794 


oy nee and 
-fulvene aon te , i, 476. 

Diphenyldimethyldia Itrimethylene- 
diammonium di- id ‘e (WEDEKIND 
aud Mayer), A. 670. 

Diphenyldimethyldiethylethylenedi- 
ammonium dibromide (WEDEKIND 
and Mayer), A., i, 670. 

aa-Dipheny]-83-dimethylpentane-a85- 
triol (KoHN and OsTERSETZER), A., i, 
605. 

s-Diphenyldimethylthionine, and its 
salts eae RuBERT, and 
Sannoz), A., i, 674. 

«<a acid (HEMMERLE), 

, 485. 


aa- ‘Diphenylduleitol, and its ae 
(PaaL, Kisrer, and Rorn), A., i, 
7&8. 

Diphenylenediazomethane, preparation 
of, and its derivatives (STAUDINGER 
and GauvLg), A., i, 852. 

Diphenylenehydrazine. 
9-amino-. 

1-Diphenylenecyclopropane-2:3-dicarb- 
oxylic acid, and its ethyl ester 
(STAUDINGER and GAULE), A., i, 853. 

s-Diphenylethane (dibenzy/), 2:4:2’:4’- 
tetraamino-,4:4’-dinitro-2:2’-diamino-, 
and 2:4:2’:4’-tetranitro- (v, BRAUN 
and Rawicz), A., i, 471. 

Diphenylethylamine, chloro-, derivatives 


See Carbazole, 


of (DARATSKY and SPANNAGEL), A.,i, | 


169. 
eas (OHLSsoN), 
oy 1, 753. 
Dipheny]-6-ethylcarbonato-m-tolyl- 
carbinol, and its ae (Gom- 
BERG and VAN Stone), A., i, 642. 
og (DARAPsKY and 
SPANNAGEL), A., i, 169. 
8-Diphenyl-a-eth ylpropionie —_ and 
8-hydroxy- (DE Fazi), A., i, 
Diphenylethylstibine and its derivatives 
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Diphenylmethanesulphonic acid, and its 
esters (STAUDINGER and PFENNINGER) 
A., i, 852. 

3:5-Diphenyl-l-methylbenzene (GaAs- 
TALbI and CHERCHI), A., i, 31. 

a8-Diphenyl-a-methy1-S-ethylcarbamide 
(Dains, Roperts, and BREwsTER), 
A., i, 433. 

88-Diphenyl-a-methylpropionic acid (DE 
Faz), A., i, 263. 

2:6-Diphenyl-4.methylpyridine, and its 
salts ‘DitTHEY), A., i, 830. 

2:6-Diphenyl-4-methylpyryl salts (Dit- 
THEY), A., i, 830. 

ww-Diphenyl-2-methylquinomethane, 6- 
bromo-, and 6-chloro- (GomBERG and 
vAN Stronr), A., i, 640. 

Diphenylmethylstibine, and its deriva- 
tives (GrirTNER and WIERNIK), A., i, 
98. 

Diphenylmethylthiol. 
thio-. 

Diphenylmethylthionine, and its brom- 
ide (KEHRMANN, Ropert, = and 
Sanpoz), A., i, 674. 

$:5-Diphenyl-1-a-naphthyl-1:2:4-triazole 
(Wo.tcHuwse), A., i, 845. 

1:2-Diphenylcyc/opentane, 3:4-dibromo- 
(KisHNner), A., i, 291. 


See Benzhydrol, 


| ae-Diphenyl-Af-pentene (KIsHNER), A., 


(Gritrnen and Wrernik), A., i, | 


98. 

ap- apa acid, derivatives of 
(KisHner), A., i, 292. 

aa-Diphenylglycerol, derivatives of 
(PaaL, ZAHN, and Krinscuer), A., i, 
812. 

Diphenylglyoxime as indicator in the 
titration of nickel (KELLEY and 
Conant), A., ii, 580. 

Dipheny1-6:6’-dihydroxydi-m- tolylmeth- 
ane (GOMBERG and VAN SToNg), A., i, 
640. 

2:2: Diphenyl-5-a8-dihydroxyethyltetra- 


hydrofuran, ——. (PAAL, 
Kisrer, and Rorn), A., i, 788. 
Diphenylindanylmethane (Covrtor), 


A., i, 477. 


i, 292. 

3: << 'ro 
A., ae 

a- Digheny and its 
salts ( — RosBerts, and BREw- 
STER), A., i, 432. 

1: 1-Diphenylcyclopropane-2 :3-dicarb- 
oxylic acid, ethyl ester (STAUDINGER, 
ANTHES, and PFENNINGER), A., i, 851. 

Diphenyl-a-propionyltelluretine brom- 
ide. See Dipheny!telluripropionic 
acid, a-bromo-. 

1:5-Diphenylpyrazole-4-carboxy-o- 
ethoxyanilide (Dains, O’Brien, and 
Jounson), A., i, 678. 

5:5-Diphenylpyrazoline-3:4-dicarboxylic 
acid, ethyl ester (STauUDINGER, 
ANTHES, and PFENNINGER), A., i, 851. 

1:3-Diphenylpyrrole, 5-chloro- (ALM- 
sTROM), A., i, 570. 

1:3-Diphenylpyrrole-5-one (ALMSTROM), 
A., 1. 569. 


(KISHNER), 


ww-Diphenylquinomethane, 2-hromo-, 
and 2-chloro- (GOMBERG and VAN 
Strong), A., i, 641. 

eee acid, iodo-, ethyl 
ester (LEvERER), A., i, 141. 

Diphenyltelluriisobutyric acid, a- 
bromo-, ethyl ester (LEDERER), A., 
142, 

Diphenyltelluripropionic acid, a-bromo- 
(LEDERER), A., i, 142. 
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Diphenyltelluronium dibromides, di-p- 
bromo-, and di-p-chloro- (LEDERER), 
A., i, 809. 

nitrates (LEDERER), A., i, 647. 

Diphenylthiodiazole (STAUDINGER and 

Srecwarr), A., i, 850. 
$:4-Diphenylthiophen. and its dioxide 
(HInsBERG), A., i, 66. 
Diphenyl-o-tolylearbamide (Dans, 
Roserts, and Brewster), A., i, 433. 
3:5-Diphenyl-1-0-tolyl-1:2:4-triazole, 
and its hydrochloride (WoLcHOWwE), 
A., i, 845. 
3:5-Diphenyl-1:2:4-triazole, and its de- 
rivatives (WoLCHOWE), A., i, 845. 
1:4-Diphenyltriazolony1-3-thiolacetic 
acid, and its ethyl ester (BuscH and 
CorRNELIUs), A., i, 341. 
5:5-Diphenyl-2:2:4-trimethyltetra- 
hydrofuran, 4-amino-, derivatives of 
(KoHN and OsTERSETZER), A., i, 606. 
Diphenylxanthylearbamide (ADRIANI), 
A., i, 155. 
2-Diphenylyloxyfumaric acid, and its 
ethyl ester (Watson), T., 304; A., i, 
414. 

Dipropionylhydrin, d-a-bromo- (ABDER- 
HALDEN and EIcHWALD), A., i, 10. 
Dipropylaminobenzene-o-azobenzoic acid 

(Luss and Ciark), A., ii, 44. 

Dipropylmalonic acid, ammonium salt 

(McMAsrer and MaGILt), A., i, 707. 

Dipropyl-red. See Dipropylamino- 

benzene-o-azobenzoic acid. 
Dipropyltriazole, and its salts (MILLER), 
A., i, 208 

2:2’-Dipyridylamine, and its sults 
(STEINHAUSER and DrepoLpER), A 
i, 740. 

Dipyrrole, 4:4’-dinitro- 
Hoyt), A., i, 72. 

Dipyrrolidinium salts (v. Braun), A., 
i, 632. 

Disaccharides, attempted synthesis of, 
by means of enzymes (Lés), A., i, 
296. 

constitution of (HAwortH and Law), 
T., 1314. 


(HALE and 
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Distillation, fractional, of binary mix- 
tures of liquids (CHENARD), A., ii, 
175 


vacuum, receiver for (PLONSKIER), A. 
ii, 415. 

new flask for (BERKELEY), T., 520; 
A., ii, 388. 

Di-sulphurylindoxyl ketone (CLAASsz), 
A., 1, 753. 

Distyryl ketone (dibenzylideneacetone), 
action of hydrazine on (KISHNER), 
A., i, 290. 

Disuccinic acids, dithio-, optically active 
(HotmBexe), A., i, 308. 

Ditetrazyldihydrotetrazine, and its 
bishydrazonium salt (Curtius, Da- 
RAPSKY, and MU.ueEr), A., i, 84. 

Ditetrazyltetrazine, and its disodium 
salt oe Darapsky, and MULL- 
Ek), A., i, 85. 

~ - -thienylarsinic acid (Finz1), A., i, 


Di-2. -thienylarsinic acid, di-5-nitro- 
(Finzi and Furtorttt), A., i, 95. 

Dithionates. See under Sulphur. 

ar Ee OS eg (Da- 
NAILA and CANDEA), A., i, 498. 

Ditolyl tellurides and their derivatives 


(LepErER), A., i, 40, 646. 
a-Di-o-tolylbenzenylamidine (DAINs, 
Roperts, and BRreEwsTER), A., i, 
432. 
Di-p-tolylchlorobismuthine (CHAL- 
LENGER), T., 250; A., i, 347. 
Di-p-tolyldiazomethane (STAUDINGER 
and GoLDsTEIN), A., i, 850. 
man a ae (PAAL, Kuster, 


and Rota), A., i, 788. 
r-aa-Di-p- tolyigiyeerol. (PAAL, ZAHN, 
and KrinscHEr), A., i, 813. 

Di-p-tolyl ketone, derivatives of (Staup- 
INGER and GoLpsTEIN), A., i, 850. 
Di-o-tolylmethyltelluronium chloride 

(LEDERER), A., i, 142. 


| a-Di- -p-tolyl-m-nitrobenzenylamidine 


(Darns, RoBerTs, and BREWSTER), 
A., i, 432. 

| Di- -o-tolyloxydiphenylmethane (Gom- 
BERG and VAN STong), A., i, 


Dispersoidology, experimental (v. WEI- | 


MARN), A., ii, 176, “ip 185 ; (v. 
WEIMARN and Kagan), A., ii, 177. 
Discharge potentials of halogen ions, 
and of the iron metals (FOERSTER, 
TENNE, HERRSCHEL, SCHADE, and vy. 

Escuer), A., ii, 408. 
Dispersion, rotatory (PATTERSON), T 
1176, 1204. 

Dissociation constants of di- and tri- 
basic acids (WEGSCHEIDER), A., ii, 
468. 

of dibasic acids and of amphoteric 
electrolytes (ADAms), A., ii, 515. 


640. 


| Ditolyloxyphosphines, chloro-, and their 


} 


derivatives (SrRECKER and Gross- 
MANN), A., i, 442. 

a-Ditolylisopentenylamidines, and their 
salts (DaIns, Ropyerts, and Brew- 
STER), A., i, 432. 


aa-Di-p-tolylsorbitol (PAAL, KwUstrr, 
and Rorn), A., i, 788. 
Di-p tolyltelluretine bromide. See Di- 


p-tolyltelluriacetic acid, bromo-. 
Di-y-tolyltelluriacetic ° acid, bromo-, 
esters of (LEDERER),-A., i, 142. 
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3:5-Di-p-tolyltoluene (GASTALDI and 
Cuercar), A., i, 31. 
Diveratrylidenedicoumaranone (RYAN 


and Watsn), A., i, 663. 

Divicine, constitution of (LEVENE and 
Senior), A., i, 678. 

Divinyl, preparation of (OsTROMISSLEN- 
SKI), A., i, 241. 

— A., i, 
156. 

Dixanthylmethylaniline (ADRIANI), A., 
i, 156. 

Dixanthylnaphthylamines 
A., i, 156. 

ee (AprIANI), A., i, 
15 


(ADRIANI), 
(ADRIANI), 


Dixylyl tellurides, and their salts and 
derivatives (LEDERER), A., i, 393. 
Docosylmalonic acid, and its ethyl ester 
(Levenr, West, ALLEN, and VAN 
DER ScHEER), A., i, 11; (Brict), A., 

i, 464. 


Dodecahydrobenzylaniline. See cyclo- 
Hexyleyclohexy|methylamine. 
Dodecahydrocinchonidine (SkiTaA and 


BRUNNER), A., i, 835. 
Dodecanaphthenecarboxylic acid, and 
its derivatives (v. Kozickr and v. 
Piuat), A., i, 814. 
Doge, utilisation of inositol by (ANDER- 
son), A., i, 688. 
nitrogen metabolism in (CALDWELL 
and CLorwortary), A., i, 521. 
parathyroidectomy in (GREENWALD), 
A., i, 585 
Drugs, antagonism of (CusHNy), A., i, 
102. 


relation between toxic dose of, and 
body surface (KissKALT), A., i, 
104. 
microscopic analysis of (GREENISH), 
A., ii, 497. 
Drying agents, efficiency of (BAXTER 
and SrARKWEATHER), A., ii, 637. 
Dubhium, and its are spectrum (EDER), 
A., ii, 277. 

Dulcitol, acetone, anisoyl, and salicoyl 
derivatives of (FiscHER and Brere- 
MANN), A., i, 365. 

compound of barium hydroxide with 
(Grtn, HusMann, and Nosso- 
witscH), A., i, 594. 
compound of sodium borate and (GriN 
and NossowitscH), A., i, 787. 
Dulong and Petit’s law (PacLiani), 
Bug By 32 
Dunes, chemical actions in the soil of 
(VersLvys), A., i, 624. 


Dyeing, theory of (PFEIFFER and 


WitrKa), A., i, 495. 
Dypnopinacone, and its derivatives, con- 
stitution of (DrLacre), A., i, 479. 


INDEX OF SUBJECTS. 


Earths, rare, separation of, from mon 
azite sand (JAMES and GRANT), A., 
ii, 251. 

spectra of (SIEGBAHN and FrimaAn) 
A., ii, 361. 

salts of (JAmEs and WILLAND), A., i, 
638; (GRANT and JAmgs), A., ii 
101. 

solid solutions of compounds of, with 
those of the alkaline earths and lead 
(ZAMBONINI), A., ii, 249. 

Edestin, refractive index of (ScumipT), 
A., i, 174 

comparison of caseinogen, lactalbumin 
and, for purposes of nutrition (Os- 
BORNE and MENDEL), A., i, 690. 

Education and industry (REISENEGGER), 
A., ii, 611. 

Eggs, digestion and utilisation of pro- 

teins of (BATEMAN), A., i, 688. 

of Ascaris megalocephala, lipoids in 
(FaurE-FrEmigr), A., i, 693. 

fertile, guanidine and creatine in 
(Burns), A., i, 617. 

Fundulus, osmotic pressure and diffu- 
sion in (LoeB and WASTENEYS; 
Lors and OarTre.t), A., i, 185; 
(Logs), A., i, 186. 

sea urchin, oxidation in (WASTENEYs), 
A., i, 350. 

starfish, action of butyric acid on 
unfertilised (LILLIE), A., i, 349. 

Egg-albumin. See Albumin. 

Egyptian blue (Bock), A., ii, 434. 

AS-Elaidic acid, oxidation of (AFANA- 
SIEVSKI), A., i, 248. 

Elaidie acids, isomeric, and de- and ¢n- 
diiodo- (PosTERNAK), A., i, 544. 

Electric charge on drops of oil in water 
(BeuTNER), A., ii, 409. 

Electric discharge, separation of gas 
mixtures by the (Skaupy), A., ii, 469, 
598. 

Electric spark, uses of the (HiRscHEL), 
A., ii, 366. 

Electrical conductivity of acids in alco- 
hol (Go_pscumipt, Fericr, Gor- 
BITZ, HovGEn, PAHLE, SCHJERVE 
and Upsy; Lioyp, WiegsEL, and 
Jones), A., ii, 210. 

of mixtures of acids (DoROSCHEVSKI 
and Fripmay), A., ii, 121. 

of organic acids (WEGSCHEIDER), A., 
ii, 467 ; (BOESEKEN and VERKADE), 
A., ii, 595. 

of weak acids (OLIVERI-MANDALA), 
A., ii, 367. 

of alkali salts (WaTKiINS and JONES), 
A., ii, 73. 


INDEX OF SUBJECTS. 


Electrical conductivity of liquid alloys 
and metals (Skaupy), A., ii, 466. 
of anisotropic liquids 
A., ii, 211. 
of metallic salts (RANDALL), A., ii, 
285 


in formamide (Davis, Putnam, and 
JonEs), A., ii, 74. 
in pyridine (ANDERSON), A., ii, 74. 
of mixtures of metallic salts (SANDON- 
NINI; ScHocH and Fe.sine), A., 
ii, 596. 
Electrical resistance, apparatus for 
measurement of (SALDAU), A., ii, 
594. 


Electricity, carriage of, by colloidal | 


particles (Powis), A., ii, 408. 
Electro-analysis. See Analysis. 
Electrocapillary function (Govy), A., 

ii, 550. 

Electrode, dip (vAN ZorrEN), A., ii, 
212. 
ethylene (CLARKE, Myers, and 
CREE), A., ii, 288. 
hydrogen (Loomis), A.,ii, 7; (CLARKE, 
Myers, and Acrep), A., ii, 212; 
(CLARKE and Lvss), A., ii, 513. 
new (McCLENDON and Macoon), 
A., ii, 513. 
vessel for (CLARK), A., ii, 75; 
(Lone), A., ii, 287. 
iron, polarisation potentials of (BYERS 
and Lanepon), A., ii, 211. 
lead (GETMAN), A., ii, 287. 
mercurous chloride (calomel) (LooMIs), 
A., ii, 7; (CLARKE, Myers, and 
Acree), A., ii, 212 ; (Lipscomsand 
Hutztt), A., ii, 213. 
Electrolysis, cathode-scattering in 
(ATEN), A., ii, 370. 
Electrolytes, potential difference at con- 

tact of (Govy), A., ii, 409. 

ionisation of, in solution (v. Lavr), 
A., ii, 289. 

amphoteric, dissociation constants of 
(ApAms), A., ii, 515. 

velocity of decomposition of, in light 
(BoncGIovannl), A, ii, 182. 

osmosis of solutions of (BARTELL and 
Hocker), A., ii, 377, 378. 

influence of, on imbibition (LENK), 
A., i, 346. 

strong, adsorption of (OsaKaA), A., ii, 
297. 


Electrolytic analysis. See Analysis. 

dissociation, theory of (DHAR), A., ii, 
515. 

Electromotive equilibria, theory of allo- 
tropy applied to (Smits and ATEN), 
A., li, 77, 410, 597. 

as arene force (BANCROFT), A., ii, 


(SVEDBERG), | 
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| Electromotive force, determinations of 


(HarRNED), A., ii, 597. 
of binary solid alloys (SmiTH and 
Gorpon), A., ii, 214. 

Electron conception of valency (FRy), 
A., i, 28, 598; (HAHN and Hotmegs), 
A., ii, 96. 

Electron theory of metals (MARcH), A., 
ii, 366. 

Elemene (SemMLer and Lrao), A., i, 492. 

Element, conception of an (PANETH), A., 
ii, 240. 

Elements, high-frequency spectra of 
(SIEGBAHN and FrimAn), A., ii, 277, 
362, 405; (SrmcBaHn), A., ii, 462, 
463; (SIEGBAHN and SrENSTROM; DE 
Brocuik), A., ii, 509; (Frimayn), 
A., ii, 589. 

—_ of, and their compounds 
(Herz), A, ii, 311. 
periodic system of (Harkins and 
Hatt), A., ii, 240; (v. OBFELE), 
A., ii, 284; (Srinrzine), A., ii, 
425; (WADDELL), A., ii, 426. 
— (Fasans), A., ii, 169; (Vv. 
EVEsy and Panera), A., ii, 
170; (VAN DER Broek), A., ii, 
465. 
solid, properties of (Fasans), A., ii, 
406. 
metastability and 
(CoHEN), A., ii, 183. 
valency of (PovARNIN), A., ii, 184. 
compressibilities of (RicHaRDs), A., 
ii, 86. 
transmutation of (JoRIssEN and VoLL- 
GRAFF), A., ii, 71. 

Elemol, and its benzoyl derivative 
(SEMMLER and L1Ao), A., i, 492. 

Emetallyline hydrochloride (KARRER), 


enantiotropy of 


A., i, 834. 

Emetethyline. See Cephaeline ethyl 
ether. 

Emetoline. See Noremetine. 


Emetpropyline, and its hydrochloride 
(KaRRER), A., i, 834. 

Emulsification, theory of (BANCROFT), 
A., ii, 130. 

Energy, changes of, in binary systems 
(KREMANN), A., ii, 471, 515; (KReE- 
MANN and BorJANOvics ; KREMANN 
and ScHNIDERSCHITsCH), A., ii, 472. 

Entropy of condensed substances (Pac- 
LIANI), A., ii, 291. 


| Enzymes (L6s), A., i, 296. 


chemical composition and formation of 
(v. EULER and LOWENHAMN), A., 
i, 780. 

adaptation of (Koopman), A., i, 101. 

influence of capillary-active substances 
on the activity of (MEYERHOF), A., 
1, 
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Enzymes, scission of polypeptides by 
(CLEMENTT?), A., i, 299, 450. 
action of, ou proteins (FRANKEL), A., 
i, 682. 
fermentation, detection of, in the 
animal organism (B. and H. v. 
Ever), A., i, 772. 
=" action of (Baytiss), A., i, 
174. 
pancreatic, hydrolysis of proteins by 
(Harpine and MacLean), A., i, 
449, 
protective (BRONFENBRENNER), A., i, 
181, 233. 
proteoclastic, formation of (HuULTON), 
A., i, 528, 578. 
proteolytic, activity of, in wheat flour 
(Swanson and Tacue), A., i, 
516. 
colour reactions of (RAKUSIN, BRAU- 
Do, aud PEKARSKAJA), A,, ii, 204. 
in plants (Dosy), A., i, 194. 
oxidation, in plants (BEGEMANN), A., 
i, 194. 
of rum (KAysEr), A., i, 454. 
of yeast (Bav), A., i, 455. 
effect of reagents on (BokoRNY), 
~ A. aed 
es. See also:— 
y tee lase. 
Carboxylase. 
Catalase. 
Diastase. 
Invertase. 
Oxydase. 
Pectase. 
Pepsin. 
Peroxydase. 
Takadiastase. 
Thrombin. 
Trypsin. 
rosinase, 
rease. 
Zymase. 
Enzyme action (BAyuiss), A., i, 174; 
(Fak and Sugiura), A., i, 439. 
influence of temperature and poisons 
on (Rau), A., i, 295. 
in a substrate of starch (SHERMAN 
and Baker), A., i, 767. 
Edtvos’ law, meaning of constants in 
(MATHEWs), A., ii, 600. 
Eotvis-Ramsay law, deductions from 
(PrupHoMMR), A., ii, 600. 
l-Epichlorohydrin (ABDERHALDEN and 
EIcHWALD), A., i, 10. 
d-Epihydrin alcohol (ABDERHALDEN 
and ErcHwa.p), A., i, 10. 
Equation of state, values of } and of +/a 
in the (VAN LAAR) A., ii, 386. 
for gases and liquids (MacDoveaL.L), 
A,, ii, 215. 
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Equation, Berthelot’s, application of, to 
vapour density (ScHIMANK), A., ii, 
552. 

van der Waals’, interpretation of 
(MetTcatF), A., ii, 85, 221. 
van der Waals’, criticism of (Kam), 
A., ii, 174. 
determination of ‘‘@” in (Ma- 
THEWS), A., ii, 600. 

Equilibria, nonvariant, univariant, and 
bivariant (ScHREINEMAKERs), A., 
ii, 19, 182, 180, 231, 381, 422, 476. 

chemical, and expansibility tension 
(Gay), A., ii, 91, 231. 

Equilibrium in pseudo-unary systems 

(Smits), A., li, 381. 
floating (RIcHARDs and Harris), A., 
ii, 375. 

Erbium, are spectrum of (EpER),A. ,ii,277. 

separation of, from yttrium (WILLAND 

and Jamgs), A., ii, 434. 

t, amino-acids in (FRANKEL and 

AINER), A., i, 536. 

Erucic acid, ammonium salt (McMAsTER 
and MaaItt), A., i, 707. 

conversion of, into hydroxybehenic 
acid (Grin and JANnKo), A., i, 789. 
Erythrene, preparation of (OsTROMIsS- 
LENSKI), A., i, 2, 241; (OsTRoMIsS- 
LENSKI and KELBASINSK]), A., i, 5. 

Erythritol, compound of barium hydr- 
oxide with (Grin, HusMANN, and 
Nossowirscw), A., i, 594. 

acetone, acetyl, and benzoyl derivatives 
of (FIscHER and Runp), A., i, 363. 
throsin, distinction between rose- 
bengal and (Leys), A., ii, 163. 
isoEserine, and its picrate (POLONOVSKI 
and NITzZBERG), A., i, 221. 
Eseroline-methylcarbimide (PoLONOVSKI 
and NirzBerec), A., i, 221. 
Eseroline-phenylcarbimide 
SKI), A., i, 285. 

Esters, action of salts on the velocity 
of saponification of (Ho~MEs and 
JONES), A., ii, 234. 

additive compounds of organic acids 
with (KENDALL and Booes), A., i, 
707. 
action of, with magnesium organic 
compounds (STADNIKOY), A., i, 
259, 260. 
of unsaturated alcohols, preparation of 
(OSTROMISSLENSKI), A., 1, 247. 
Ethane, thermal decomposition of mix- 
tures of propane and (ZANETTI and 
Leste), A., i, 705. 
p-Ethanesulphonylaminobenzoic 


Er 


(PoLonov- 


acid, 


p-B-hydroxy-. See p-lsethionylamino- 

benzoic acid. 
Ethenyl-o-amino-m-5-xylenol. 

2:7:9-Trimethy1l-4:5-benzoxazole. 


See 
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Ethers, kinetics of formation of (Vv. 

Hasan and Gast), A., ii, 557. 

aiphatic, action of «lauminium chloride 
on (FRANKFORTER aud DanIELs), 
ai 3. 

Ethoxide, a'uminium, preparation of 
(; ARBWERKE VORM. MEISTER, 
l.uctvs, & Brine), A., i, 113. 

sodium, velocity of reaction between 
methyl iodide and (TayLor and 
AcrkE), A, ii, 423. 
o-Ethoxyanilinomethylenebenzoylacet- 
o-ethoxyanilide (Datns, O’Brien, and 
JOHNSON), A., i, 678. 
o-Ethoxyanilinomethylenemalonic acid, 
ethyl ester (Dains, O’Brign, and 
JoHNnson), A., i, 678. 
4-Ethoxyanthranilic acid 
LAFNDER), A., i, 675. 
6-Ethoxybenzoic acid, 2-amino-, deriva- 
tives of (FRIEDLAENDER), A, i, 675. 
6-Ethoxy-2-benzoylmethylthiol-4- 
methylpyrimidine (JuHNsuN and 
Moran), A., i, 79. 
5-Ethoxy-2-carboxyphenylthiolacetic 
acid (FRIEDLAKNDER), A., i, 675. 
$-Ethoxydiphenylamine, 2’:4’-dinitro- 
(REVERDIN aud LOKIETEK), A., i, 
141. 
5’-Ethoxyhydurilic acid, 5 bromo- 
(Bi.tz, Heyn, and HamMsBurRGER), A., 
i, 407. 
p-Ethoxyphenyldiantipyrylcarbamide 
(GOrrLeR), A., i, 84. 
$-Ethoxyphenylthiolacetic acid, 2-cyano- 
(FRIEDLAENDER), A., i, 676. 
5-Ethoxytetramethylhydurilic acid, and 
5-bromo- (Brttz, HEyNx, and Ham- 
BURGER), A., i, 507. 
6-Ethoxythionaphthen, 3-hydroxy-, and 
its methyl ether (FRIEDLAENDER), A., 
i, 675. 

Ethyl alcohol, anhydrous, preparation 

of (WINKLER), A., i, 245. 

boiling points of mixtures of water 
and Brame, A., i, 305. 

carbon tetrachloride, and water, equili- 
brium of mixtures of (CurTIS and 
Titus), A., ii, 91. 

stability of, towards cathodic hydrogen 
(Pomr.io), A., ii, 598. 

purification of (PoHL), A., i, 362. 

methane fermentation of (OMELIAN- 
sky), A., i, 453. 

condensation of acetaldehyde and 
(OsTROMISSLENSKI and KELBAs- 
INSKI), A., i, 5. 

oxidation of, with potassium per- 
manganate (Evans and Day), A., 
i, 362. 

substitution of, for sucrose, in a diet 
(Hammett), A., i, 689. 
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Ethyl alcohol, estimation of, in ethyl 

ether (Ma.iincKropt), A., ii,583. 

in presence of phenol (EHRLICH), 
A., ii, 349. 

Ethyl alcohol, amino-, separation of, 
from the hydrolysis of ph sphatides 
(THIERFELDER and Scuuuze), A., i, 
548. 

Ethyl ether, electrical conductance of 

(FASSBINDER), A., ii, 6. 
viscosity of (CLARK), A., ii, 16. 
estimation of ethyl ale»hol and water 
in (MALLINCKRODT and ALT) A., ii, 
583. 
Ethyl bromide, preparation of (HoLT), 
? ‘ #y ty . 
carbonate, preparation of (DRUSHEL 
and Knapp), A., i, 19. 
iodide, compound of mercuric iodide, 
ethyl disulphile and (RAy), T., 
611; A., i, 544. 
reaction of sodio-3-thio-1-phenyl- 
urazole with (CHANDLER and 
AcREE), A., ii, 559. 
disulphide, compound of mercuric 
nitrite and (RAy), T., 137; A., 
i, 247. 
compound of ethyl iodide, mercuric 
iodide and (RAv), T., 611; A, i, 
544, 

Ethylaminobenzene-o-azobenzoic acid 
(Luss and Cuargk), A., ii, 44. 

5-Ethylamino-2-methylbenziminazole 
(Maron), A., i, 337. 

Ethyl aminoisupropyl sulphide, and its 
picrate (My.ivus), A., i, 635. 

1-Ethylbenzene, 2:3-dihydroxy- (Mos!- 
MANN and Tamsor), A., i, 735. 

Ethylbenzofulvanol (Courtot),A., i,475. 

Ethylbenzofulvene (CourTor), A., i,478. 

a-Ethylbutyric acid, a-cyano-, salts of 
(HEssLER, MacatH, JOEL, and Hess- 
LER), A., i, 378. 

2-a-Ethylbutyryl-3:5-dimethylbenzoic 
acid, and its methyl ester (FREUND, 
FLEISCHER, and PRAEToRIvs), A., i, 
318. 

6-a-Ethylbutyry1l-2:5-dimethyl benzoic 
acid (FREUND, FLEISCHER, and PRAE- 
Torius), A., i, 317. 

p-Ethylcarbonatotriphenylcarbinol, 
and its chloride (GomBERG and JIcK- 
tne), A., i, 30. 

p-Ethylcarbonatotriphenylmethyl per- 
oxide (GOMBERG and JICKLING), A., i, 
30. 

Ethyldihydrotsoanhydrocryptopine, 
salts of (PERKIN), T., 888. 

Ett yldihydrobenzo-fulvanol and 
vene (CourTor), A., i, 476. 

2-Ethyl-1:2-dihydronaphthoxazolone (Vv. 
MEYER and SAHLAND), A., i, 160 


-ful- 
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See 


Ethyldiphenyltelluretine iodide. 
iodo-, 


Diphenyltelluriacetic acid, 
ethyl ester. 

Ethylene, catalytic hydrogenation of 

(Grassi), A., ii, 425 
polymerisation of (DE MonrTMOLIN), 
A., i, 625. 

Ethylene dibromide, preparation of 
(PRIDEAUX), A.,i, 541. 

Ethylene electrode. See Electrode. 

Ethylene glycol, acid esters of (RUTTAN 
and Rogrsuck), A., i, 115. 

8-Ethyleneamino-S8-methylpentan-5-ol, 
and is picrate (Hess and Ursric), 
A., i, 124. 

Ethylenebis-8-amino-a-methylcrotonic 
acid, dimethyl ester (Rozinson), 'T., 
1045; A., i, 796. 

Ethylenediacetonalkamine. See B- 
Ethyleneamino-8-methylpentan-8-ol. 

Ethylenediamine chlorate (DaTra and 
CHoupuvry), A., i, 470. 

Ethylene-disulphonyl- and -disulphoxy- 
acetic acids, and their derivatives 
(T1BERG), A., i, 790. 

Ethylenedithiolacetic acid, and its deri- 
vatives (TiBERG), A., i, 789, 790. 

Ethylenethioglycollic acid. See Ethyl- 
enedithiolacetic acid. 

Ethylenic compounds, polymerisation of 
(OsTROMISSLENSK]I), A., i, 275. 

5-Ethyl-5-8-ethoxyethylbarbituric acid 
(CHEMISCHE WERKE VoRM. H. Byk), 
A., i, 163. 

Ethyl-8-ethoxyethylmalonylcarbamide 
(CHEMISCHE WERKE VorRM. H. Byk), 
A., i, 163. 

Ethylglyoxaldisemicarbazone (BLAIsE), 
A., i, 201. 

Ethylidenediaminodipyridine, ¢richloro- 
— an Digpo.veR), A., 
i, 739. 

3:3’-cycloEthylidene-4:5:6:7:8:9-hexa- 
hydro-2.2’-di-indyl, and its derivatives 
(MapELunG and Hacer), A., i, 841. 

4-Ethylidenehydantoin, 2-thio- (Nico- 
LET), A., i, 163. 

Ethylidenetetrahydropapaverine and 
amino-, hydrochloride (SocIETE POUR 
L'INDUSTRIE CHIMIQUE A BALE), A., 
i, 222. 

‘* Ethylidenetrimethylene,” Gustav- 
son’s, constitution of (PHILIPOV), A., 
i, 551. 

‘* Ethyl nitromercaptide.” See Mercury 
mercaptide nitrites. 

N-Ethylnorcodeine, and §8-hydroxy- 
(v. Braun), A., i, 666. 

Ethyloxalyloxyisobutyric acid, and its 
derivatives (BLAIsE), A., i, 200. 

a ee lenebismuthine 
(GRUTTNER and WIERNI&), A., i, 93. 
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Ethylphloroglucinol trimethyl ether 
(Ryan and WAxs8), A., i, 723. 
1-Ethyl-4-isopropylcyclohexane, 1:8-di- 


hydroxy- (WaLLACcH and BERTHOLD), 
A,, i, 214. 

1-Ethy]-2-pyrrolidyl ethyl ketone (Hess, 
Menrck, and Ursrie), A., i, 68. 

Ethyl-red. See Ethylaminobenzene-o- 
azobenzoic acid. 

Ethylthioglucoside, and its tetra-acetate 
(ScHNEIDER and SgEpp). A., i, 792. 

2-Ethylthiol-4-aldehydo-5-methyldi- 
hydropyrimid-6-one, and its de. ivatives 
(JOHNSON and CrETCHER), A., i, 756. 

2-Ethylthioldihydropyrimidine, 4:5-di- 
bromo- (JOHNSON and Joyce), A., i, 
671. 

2-Ethylthiol-5-methyl-4-diethoxyme- 
thyldihydropyrimid-6-one (JOHNSON 
and CxeTCHER), A., i, 756. 

2-Ethylthiolpyrimidine, 5-bromo-, and 
its hydrobromide (JoHNSON and 
Joyce), A., i, 671. 

Ethylxanthic anhydrides (RICHTER), A., 
i, 707. 

4-Ethyl-m-5-xyienol. See 3:5-Dimethyl- 
2-ethyl phenol. 

Eucalyptus Australiana, essential oil of 
(BAKER and Smits), A., i, 566. 

Eucalyptus Smithii, essential oil from 
(Smitn), A., i, 272. 

Eucalyptus oil, estimation of (ScHIMMEL 
& Co.), A., ii, 349. 

Euchroic acids (Mumm), A., i, 403. 

Eucolite, ceriferous, from Madagascar 
(Lacrorx), A., ii, 633. 
Eudiometer, Hofmann’s improved (Mac- 
NANINI and VENTURI), A., ii, 427. 
o-Eugenyl methyl ether (KuRosawa), 
A., i, 38. 

Euthamia Caroliniana, constituents of 
oil of (RussELL), A., i, 605. 

Euxanthogen, molecular weight of (VAN 
SCHERPENBERG), A., i, 321. 

Evaporation apparatus (ALDRICH), A., 
ii, 26 

Evernic acid, salts and derivatives of 
(HEssE), A., i, 264. 

Everninic acid, derivatives of, and mono- 
and di-nitro- (HEssE), A., i, 264. 

Evodene (ASAHINA and KAsHIWAKI), 
A., i, 621 

Evodia rutecarpa, constituents of the 
fruit of (AsaninaA and IsHI0), A., i, 
238; (AsanINA and KASHIWAK)), 


A., i, 621. 

n- and iso-Evodiamine (ASAHINA and 
KasHIWAK]), A., i, 621. 

Evodin (AsauINnA and Isuio), A., i, 238. 

Expansibility product. combined, defini- 
tion of (Gay), A., ii, 600. 

Expansion pressure (Gay), A., ii, 550. 
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Extraction apparatus (Brsson), A., ii, | Fenchone derivatives (NAMETKIN), A., i, 


26; (Scumivr), A., ii, 240. 
Eye, action of ultra-violet light on the 
(BurGE), A., i, 234. 


F. 


Fat or Fats, physical and chemical con- 
stants of, relation between (BACKER), 
A., ii, 548. 
determination of melting points of 
(Knapp), A., ii, 80; (GoLuDETz), 
A., ii, 354; (Monnauvprt), A., ii, 
586 


hardening of (MrIcEN), A., ii, 95; 
(NorRMANN), A., ii, 384. 

catalytic hydrogenation and hardening 
of (FrERIcHs), A., i, 367. 

hydrolysis of (p—E Conno and B1azzo), 
A., i, 788. 

velocity of saponification of (ANDERSON 
and Brown), A., ii, 235. 

colloidal, in protoplasm (FiscHER and 
Hooker), A., i, 693. 

in yeast (Bokorny), A., i, 455. 

absorption of, in blood (BLoor), A., i, 
176; (MuRLIN and Ricug), A., i, 
177. 

assiinilation of (BLoor), A., i, 450. 

relative digestibility of various (SMITH, 
MILLER, and Hawk), A., i, 182. 

apparatus for extraction of (SCHMIDT), 
A., ii, 243. 

formation of azelaic acid from the 
oxidation of (NicoLrT and LIpDLE), 
A., i, 463. 


animal and vegetable, detection of | 


phytosterol in (OLig; KuHN and 
WEWERINKE ; KLOSTERMANN and 
Opitz), A., ii, 499. 

optically active, preparation of (AB- 
DERHALDEN and EicHwarp), A., i, 
8 


rancid, analysis of (Issociio), A., ii, 


detection of (VINTILESCO and 
Poresco), A., ii, 59. 
analysis of (SmiTH), A., ii, 118. 
detection of benzoic acid in (STaDLIN), 
A,, ii, 653. 
estimation of (ROSENTHAL and Trow- 
BRIDGE), A., ii, 159. 
estimation of, in foods (SCHERINGA), 
A., ii, 118. 
estimation of, in powders (PHILLIPs), 
A., ii, 353 
estimation of iodine numbers of 
(ARNOLD), A., ii, 543. 
Fencholan, dihydroxy- (WALLACH and 
PoHtg), A., i, 216. 
Fencholenamine, derivatives of (WAL- 
LACH and Pontus), A., i, 216. 


CX. ii. 


269. 

Fenchone, ‘‘hydroxy-,” so-called, and 
its derivatives (NAMETKIN and 
CuocursgaKkova), A, i, 217. 

Fermentation, mechanism of (FERN- 

BACH), A., i, 587. 
formation of lactic acid in (BURGER), 
A., i, 194. 
alcoholic, action of ultra-violet light 
on (RoMuLO and Remo DE Faz), 
A., i, 238. 
prevention of, in fruit juice( MOLLER- 
THuRGAU and OsTERWALDER), 
A., i, 582. 
apparatus for measuring the carbon 
dioxide evolved during (LINVET), 
A., ii, 118. 
changes of the hexoses in (v. EULER 
and Hie), A., i, 194. 
destruction of pentoses during 
(Pe.uet), A., i, 780. 
action of phosphates in (v. EULER 
and To tn), A., i, 780. 
yeast, influence of catalysts on 
(Somoey1), A., i, 619. 

Ferments. See Enzymes. 

Ferric salts. See under Iron. 

Ferricyanides, constitution of (FRIEND), 

T.,715,A.,i,637; (TURNER), T.,1134. 
estimation of, in presence of cyanides 

and thiocyanates (KNAPMAN and 

RANDALL), A., ii, 501. 

Ferrocerium, analysis of (MENENDEZ), 
A., ii, 580. 

Ferrocyanides, constitution of (FRIEND), 

T.,715,A.,i,637; (TURNER), T. 1134. 

estimation of, in presence of cyanides 
and thiocyanates (KNAPMAN and 
RANDALL), A., ii, 501. 

Ferrocyano-compounds, constitutional 
formule for (Denicés), A., i, 310. 

Ferrotitanium, estimation of titanium 
in (R6uL), A., ii, 153. 

Ferrous salts. See under Iron. 

Fertilisers. See Manures, artificial. 

Fever, experimental study of (Jona), 
A., i, 191. 

Fibrin (Hex), A., i, 447, 448, 518. 

Fibroin, nitrated, hydrolysis of (JoHN- 
son), A., i, 48; (JoHNsSON and HILL), 
A., i, 611. 

Fibrox (WEINTRAUB), A., ii, 30. 

Ficus carica, peptolytic enzyme in 
(DELEANU), A., i, 536. 

Filter, paper pulp, use of, in quantita- 
tive analysis (JopipI and KELLOGG), 
A., ii, 338. 

Filter paper, abnormal adsorption by 

(Murray), A., ii, 602 
purification of, by hydrofluoric acid 
(GawALowsk]), A., ii, 44. 
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Filter paper, detection of iron in (Gawa- 
LowskI), A., ii, 116. 

Fish, fresh-water, resistance of, to 
osmotic chemical changes (GARREY), 
A., i, 232. 

Flame, propagation of. in mixtures of 
methane and air (Hawakp and 
Oracawa), T., 83; A., ii, 133. 

Flames, electrolytic deposition of carbon 
from (THIEME), A., ii. 469. 

electrolyti: deposition of copper from 
(THEME), A., ii, 469. 

conductivity an! luminosity of salt 
vapours in (WrLson), A., ii, 72. 

ionisation of metaliic vapours in (Mc- 
LeENNAN and Keys). A., i, 590; 
(McLennan), A., ii, 591. 

Flavonols, preparation of (v. AUWERs), 
A., i, 496. 

Flavanone. See 2 Phenyl-2:3-dihy:lro- 
y-benz -pyroue, 

Flavogallol, und its salts and derivatives 
(Bueviex and Perkin), T., 533; 
A., i. 485. 

Flavog llone, and its acetyl derivative 
(BuecLek aud Perxin), T., 537; 
A. i, 486. 

Flavogallonic acid, and its derivatives 
(BLEULER and Perkin), T., 535; 
A., i, 486. 

Flavones, syuthesis of (Guosn), T., 105; 
A., i, 281. 

Flour, beaching of (ScHERINGA; 

Sreensma), A., i, 623. 

activity of proteo'ytic enzymes in 
(Swanson and Tacusr), A., i, 
518. 

Fluids, measurement of the turbidity of 
(DreveR and GarpDNgER), A., ii, 
636. 

Fluorene, 2-amino-, additive compounds 
of s-trinitr. benzene and (CADRE and 
Svpsoroven), T., 1351. 

9:9-dibromo- (STAUDINGER 
GavLE), A., i, 853. 

Fluorenes, diamino-, and their salts 
(Empr), A., i, 77. 

Fluorenone-l-carboxylic acid, chromo- 
isomerism of (HaNnTzscH), A., i, 398. 

Fluorenonehydrazonecarboxylic acid, 
ethyl ester and its sodium salt (Stau- 
DINGER and GauvLr), A., i, 854. 

Fluorenonehydrazonedicarboxylic acid, 
ethyl ester (STAUDINGER and GAULE), 
A,, i, 854. 

Fluoreny] alcohol, esters of (SraUDINGER 
and GauLg), A., i, 853. 

Fluorenylaniline (STAUDINGER 


and 


and 


Gave), A., i, 853. 
Fluorescence, and absorption of light 
(BALY and TrynHory), A., ii, 278. 
of solutions (Lirrnz), A., ii, 4. 
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Fluorine, occurrence of, in p!ants (Gav- 
TIER and CravsMANN), A., i, 237. 
Hydrofluoric acid, purification of filter 
paper by (GAWALOWskKI), A., ii, 44. 
Fluorine, estimation of (ADOLPH), A., 
ii, 47; (Prsant), A., ii, 39+, 

Foods, distribution ‘of vitamines in 
(SULLIVAN and VogeT.in), A., i, 
358. 

toxicity of substances in (Cook and 
EuuioTt), A., i, 586. 

ash of, estimation of alkalinity of 
(Ko.tHorF), A., ii, 538. 

estimation of amino-aciiis in (GRIND- 
LEY, SLATE, EcCKsrerN, and Russ), 
A., ii, 119. 

estimation of the utilixable carbohy- 
drates iv (SaNsuM aud Woopyatt), 
A., i 231. 

estimation of water and fats in 
(ScneRiNGA). A., ii, 118. 

Foodstuffs, existence of unknown, neces- 
sary for life (ABDERHALDEN and 
Ewan), A., i, 682. 

non-protein nitrogen of (GRINDLEY 
and Eckstein), A., i, #23. 

Formaldehyde, preparation of, from 
me hane (VERrIN FUR CHEMISCHE 
INDUSTRIE IN Matnz). A., i, -00. 

production of, from formic a-id (HoF- 
MANN and ScuumPRLrt) A., i, 369. 
formation of, in glycolysis (SJULLEMA 
and Kam) A,, i, 791. 
presence of copper in (KUNZ-KRAUSE), 
A., i, 545. 
estimation of, colorimetrically (Cot- 
LINs and HANZLIk), A., ii, 447. 
estimation of, in presence of acetone 
(Bors and WEyLANpD), A., ii, 161. 
estimation of ammonia in urine by 
means of (SCHELTEMA). A., ii, 63. 
Formaldoxime hy:dro: hlorid-s, composi- 
tion of (SLUITER), A., i, 250. 468. 
Formamidines (Dains, O’Brikzn, and 
Jounson), A., i, 676; (Darns and 
SrEpH+Nson), A., i, 751. 
Formanilide, isomerism of (HANTzSCH 
and Rerineer), A., i, 382. 

Formic acid, formation and termentation 
of, by Bacillus coli (FranzEN and 
KAnLENBERG), A., i, 780. 

and its salts, reduction of (HOFMANN 
and ScHumPER Lt), A., i, 369. 

use of, in analysis of vegetable oils 
(Stmmons), A., ii, 117. 

salts of, decomposition of (Levi and 
Piva), A., ii, 525. 

alkali salts,conductivity and ionisation 
of (ScHLESINGER and COLEMAN), 
A., ii, 210. 

chromous salts (TRAUBE and GooD- 
son), A., ii, 625. 
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Formic acid, molybdenum salts of 
(BARBIERI), A., i, 628. 
uranyl salt, preparation of (MULLER), 
A., i, 367. 
complex vanadium saltsof (BARBIERI), 
A., i, 595. 
detection of, in vinegar (SZEBER£NY!), 
A., ii, 542. 
estimation of (RrEssER), A., ii, 455. 
Formule, conditioning, theory 
(KAUFFMANN), A., i, 817. 
Formyldamasceninic acid (KAUFMANN, 
ROTHLEN, and VARGOLIC}), A., i, 417. 
N-Formy]-4:5-dimethoxy-2-8-methyl- 


of 


f 


aminoethylbenzoic acid, and its hydro- | 


chloride (PERKIN), ‘I'., 923. 

Formylmethyl-p-toluidide, 3-thiol-, and 
its derivatives (RAssow and ReEr™), 
A., i, 750. 

Formyl-m-phenetidide (REVERDIN and 
LOKIETEK), A., i, 141. 

Formylphenylacetic acid, ethyl ester, 
isomerism of (DIECKMANN), A., i, 820. 

Frangula, proposed substitute for (TuN- 
MANN), A., ii, 60 

Frasera carolinensis, microchemistry of 
the colouring matters of (TUNMANN), 
A., i, 874. 

Freezing-point of binary mixtures con- 
taining phenols (BRAMLEY), T., 469; 
A., ii, 371. 

Fremontite (ScHALLER), A., ii, 630. 

Friedel and Crafts’ reaction (OLIVIER), 
A., i, 23. 

d-Fructose. See Levulose. 

Fruits, formation of acetaldehyde in 
(MiLLer-THurGaAv and OsTERWALD- 
Er), A., i, 534. 

Fruit juice, prevention of alcoholic fer- 
mentation in (MULLER-THURGAU and 
OSTERWALDER), A., i, 532. 

Fulgurites, structure of (Lacrorx), A., 
ii, 336. 

Fulminic acid, silver salt, preservation 
of, under water (PETER), A., i, 378. 
Fulminuric acids, constitution of (UL- 

PIANI), A., i, 253. 
Fulvene series (Courror), A., i, 475. 
Fumarie acid, velocity of hydrogenation 
of, in presence of colloidal palladium 
(KorEVAAR), A., ii, 183. 
ferric salt (WEINLAND and Pascuen), 
A., i, 315. 
Fundulus, eggs of. See Eggs 
Fungi, formation of citric acid in fermen- 
tation by (MarrTIN), A., i, 704. 
effect on soils of ammonification by 
(Korrtorr), A., i, 702. 

homme nature of (Kunz), A., i, 

Furfurylidenedi-2-methylindylacetyl- 
acetone (ScHoLtTz), A., i, 420. 
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Furnace, laboratory (Hurtin), A., ii, 
388. 

Furnacite from the Middle Congo (La- 
crorx), A., ii, 335. 


G. 


Gadolinite, extraction of glucinum from 
(JAMEs and Perry), A., ii, 326. 

Gadolinium sodium sulphate (BIssELL 
and JAMEs), A., ii, 330. 

Galactobiose, biochemical synthesis of 
(BouRQUELOT and AuBRY), A., i, 596. 

Galactose, acetyl and other derivatives 

of (Hupson and Jonnson), A., i, 
546. 
new reagent for (v. Braun), A., i, 757. 
estimation of (VAN DER HAAR), A., ii, 
652. 

a-Galactose, configuration of (BOESEKEN, 
KersTJENs, and KiAMER), A., i, 596. 

Galactosides of the brain (ROosENHEIM), 
A., i, 493. 

Gallic acid (3:4:5-trihydroxybenzoic 
acid), oxidation of (BLEULER and 
Perkin), T., 529; A., i, 485. 

Gallium alloys with indium (BROWNING 
and UHLER), A., ii, 330. 

Ganglion, superior cervical, production 
of pituitary secretion by stimulation 
of (SHAMOFF), A., i, 232. 

Garnet from Sardinia (MANAssE), A., ii, 
43. 

Gas absorption apparatus (Trvos), A., 

ii, 113 
for use in elementary analysis (FISHER), 
A., ii, 343. 
Gas analysis (Kronr), A., ii, 268. 
use of metallic calcium in (SIEVERTS), 
A., ii, 432. 
apparatus for (GuyE and GERMANN), 
A,, ii, 445. 
reagents for use in (ANDERSON and 
RirFe), A., ii, 261; (ANDERSON ; 
ANDERSON and BIEDERMAN), A., ii, 
262. 
Gas burette (HAMMERMANN), A., ii, 
6 


146, 
modified (Loomis), A., ii, 492. 

Gas generator (BerTIAvX), A., ii, 28. 

Gas regulator (BRown1NG and Symons), 
A., li, 84; (Powett), A., ii, 312. 

Gas seal, automatic, for preservation of 
reduced solutions (VERBEEK), A., ii, 
25. 

Gas wash-bottle, improved (v. Bichow- 
sky and Srorcn), A., ii, 96. 

Gases, determination of molecular 

weights of (TrumBULL), A., ii, 96. 
relation between the refractive index 
and density of (STATEscy), A., ii, 1. 
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Gases, spectra of (FRANCK and HErTz ; 
NIcHOoLson and Merron), 
461. 


ultra-red spectra of (BsERRUM), A., | 


ii, 505. 


| 


A., ii, | 


absorption and diffusion of 8-rays in | 


(FRIMAn), A., ii, 207. 
electric discharge in (BANCROFT), A 
ii, 407. 


electrical separation of mixtures of | 


(Skaupy), A., ii, 69, 598. 
thermal properties of (EUCKEN), A., | 
ii, 470. 
specific a of (SCHWEIKERT), A., 
ii, 79 


variation of, with pressure (PECZAL- 
SKI), A., ii, 216. 
ideal, internal heat of (Travtz), A., 
ii, 422. 
physical properties of, in relation to 
their boiling points (Imnor), A., ii, 
414. 


relation between the boiling point 
and ee EO coefficient of (IM- 
HOF), A., ii, 218. 
determination of constants of (NERNsT), 
A., ii, 469. 
effect of the form of container on 
density of (NoyEs and Jounson), 
A., ii, 375. 
lecture experiments to show the 
volume relationships of (Kine), 
A., ii, 426. 
expansion of (Lepuc), A., ii, 371. 
liquefied, viscosity of (VERSCHAFFELT 
and Nicaltsg), A., ii, 471. 
relation between viscosity and thermal 
conductivity of (PotLock), A., ii, 
78. 
absorption of (Po.ANyt), A., ii, 
in vacunm a (BropEtsky and 
Hopeson), A., ii, 285; (Wit- 
Lows and Grorcb), A., ‘ii, 365 ; 
(BropETsky ; VEGARD), A., ii, 
511. 
equation of state for (MAcDoUGALL), 
A., ii, 215. 
distribution of molecular velocities in 
(Capmany), A . li, 416. 
velocity of sound in a 
A., ii, 79; (Drererici), A., ii, 
174. 
electrical ignition of (THoRNTON), A., 
ui, 306. 
combustion of (Bonk), A., ii, 423. 
of mixtures of, with air (TERRES 
and PLENz), A., ii, 134. 
over copper oxide (TERRES and 
Maven), A., ii, 149; (Bur- 
RELL and OBERFELL) A., ii, 
260. 
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Gases, action of, on lead and silver at 
high temperatures (STAHL), A., ii, 
102. 

diatomic compound, ultra-red emis- 
sion spectra of (MANDERSLOOT), 
A., ii, 362. 

natural mixed, rare gases in (MoUREU 
and LEepaps), A., ii, 389, 481. 

rare, in natural gases (MovUREU and 
LEPAPE), A., ii, 389, 481. 

from the Taunus rocks, analysis of 
(Henrich), A., ii, 444. 

flue, estimation of sulphur oxides in 
(NEsTELL and ANDERSON), A., ii, 
263. 

analyses of, from soils (LEATHER), A 
i, 110. 

estimation of, dissolved in water 
(SwANson and HvLeEtr?), A., ii, 48. 

Gastric juice, acidity of, in cases of 

ulceration (Boiron), A., i, 101. 
ammonia in (Huser), A., i, 182. 
effect of organ extracts on the secretion 

of (Rogers, Range, Fawcett, and 

HackeEt1?), A., i, 230. 

Gelatin, hydratation and dissolution of 
(Frscner), A., i, 90. 

equilibrium of acids with (PRocTER 

and Witson), T., 307; A., i, 439. 

vapour pressures of mixtures of water 
and (GERIKE), A., ii, 18. 

a- and 8-Gelatins, rotation and adsorp- 
tion of (RAKUzIN and Bravupo), A 
91. 

Gelatin sols, multirotation of (Osr- 
WALD), A., ii, 121. 

Gelatinous tissues, swelling of (PROCTER 
and Burton), A., i, 439. 

Gels, adsorption in (BRADFORD), 

474. 
adsorption of narcotics by (Somocy1), 

A., ii, 475 

Generator gas, analysis of (HOFFMANN), 
A., ii, 149, 395. 

Gentisin, microchemistry of (TUNMANN), 
A., i, 874. 

Germanium, occurrence of, in zine ores 

(BucHANAN), A., ii, 486. 
thermo-electric power of (BENEDICKS), 

A., ii, 170. 

German silver. See Nickel brass. 

Ginger oil, ree alcohol in 
(Brooks), A., i, 408. 

Glands. See Pituitary body and Supra- 
renal glands. 

Glass, devitrification of (LE CHATELIER), 

A., ii, 437. 
manganese trioxide in (ScHoEs), A 

ii, 105. 

Glass vessels, corrosion and resistance 
of Bohemian, French, and German 
(NicoLarpo?), A., ii, 618. 


am 


A., ii, 
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Globulins in plants, preparation of | Glyceryl trinitrate (nitroglycerin), vapour 


(REEVES), A., i, 238. 
Glucal, physiological action of (BALcAR), 
A., i, 697. 

Glucinum (berylliwm), extraction of, 
from gadolinite (James and PE-- 
LET), A., ii, 326. 

nitride (FicHTER and BRUNNER), A., 
ii, 326. 
separation and estimation of alumin- 
ium and (Minnia@), A., ii, 52. 
Glucoheptoic acid, barium salt (Rupr 
and H6uzxe), A., i, 119. 
Glucoheptonic acid, amino-, preparation 
of (LEVENE), A., i, 203 
a-Glucoheptose, hexa-acetyl derivatives 


of (Hupson and YANovsky), A., i, 


630. 
Gluconic acid, behaviour of, in the or- 
ganism (PADERI), A., i, 453. 


Glucosamine hydrochloride from ascitic | 


fluid (OswaLp), A., i, 514. 


penta-acetates of (HUDSON and Date), | 
| Glycollic acid, chromous salt (TRAUBE 


A., i, 597. 
d-Glucose. See Dextrose. 
Glucoseacetone, formation and prepara- 
tion of (IRVINE and MACDONALD), A., 
‘. 32. 

Glucosides, formation of, in plants 
(CIAMICIAN and RAVENNA), A., i, 
356. 

réle of, in plants (Goris; VINTI- 
LESCO), A., i, 782. 
of alcohols, biochemical synthesis of 
(BourQuELor), A., i, 201. 
of Digitalis, constitution and pharma- 
cological action of (STRAUB), A., i, 
618. 
Glucosides. 
Cedrin. 
Saponin. 
Glucosomethylpentosuria (ZLATAROFF), 
A., i, 776. 
Glutaconic acid, constitution and deri- 
vatives of (VERKADE), A., i, 249, 545. 
dl-Glyceraldehyde, behaviour of, in the 
normal and diabetic organism (SAN- 
sum and Woopyatrt), A., i, 353, 354. 
Glycerides, detection of (FRANgolIs), A., 
li, 155. 

Glycerol (glycerin ; aBy-trihydroxyprop- 
ane), hemolytic action of, on blood 
(Stmon), A., i, 448. 

estimation of, in fatty oils (BULL), 
A., ii, 584. 
estimation of, in wines (KALUsKY), 
A., ii, 541. 
Glycerol-a-monochlorohydrin, action of 
trisodium phosphate with (BaILLy), 
A., i, 113. 
Glycerophosphates, physiological effect 
of (Montuscnt), A., i, 453 


See also :-— 


pressure of (MARSHALL and Pxacs), 
T., 298; A., i, 8366; (CHIARAVIGLIO 
and CorRBINO), A., i, 462. 

Glycine (glycocine; glycocoll; amino- 
acetic acid), preparation of (Drvu- 
SHEL and Knapp), A., i, 19. 

formation of, in the animal organism 
(Haas), A., i, 772. 

Glycineamide, preparation of halogen 
derivatives of (AKTIEN-GESELLSCHAFT 
FUR ANILINFABRIKATION), A., i, 632. 

Glycocholic acid, silver salt, hexa- 
methylenetetramine compound of 

* (FARBWERKE VORM. MEIsTER, Luv- 
crus, & Brinine), A., i, 252. 


Glycocyamylglycylglycine (CLEMENT), 
‘ s 3 


“9 1, 


Glycogen, effect of phloridzin on the 


formation of, in the liver (EpsTEIN 

and BaEsgrR), A., i, 232. 
degradation products of (PRINGSHEIM 

and LICHTENSTEIN), A., i, 374. 


and Goopson), A., ii, 625. 
Glycollyl-p-nitrophenylhydrazide Da- 
KIN), A., i, 594. 
Glycosuria. See Diabetes. 
Glycuronic acid, conjugated, formation 
of, in the organism (ITo), A., i, 776. 
detection of, in urine (RoGER), A., ii, 
203. 
Glycylglycinamide (BERGELL), A., i, 
714. 


cyclo@lycylglycines, synthesis of (MAIL- 
LARD), A., i, 505. 
Glyoxal derivatives, 
(Dakin), A., i, 594. 
Glyoxaline derivatives, experiments with 
(BarcGER and Daxry), A., i, 868. 
B-Glyoxaline-4(or 5)-acrylic acid, a- 
amino-, benzoyl derivative, and its 
salts (PyMAN), T., 194; A., i, 336. 
Glyoxaline-4(or 5)-carboxylic acid, and 
its salts and esters (PyMAN), T., 198; 
A., i, 337. 
8-Glyoxaline-4(or 5)-ethylamine, 8- 
hydroxy-, and its salts (Pyman) T., 
197; A., i, 336. 
Glyoxaline-4(or 5)-formaldehyde, pre- 
aration and derivatives of (PyMAN), 
-, 191; A., i, 335. 
Glyoxalinemethylenemalonic acid 
(BarcEr and Dakin), A., i, 868. 
4(or 5)-(Glyoxaline-4(or 5)-methyl]- 
glyoxaline-5(or 4)-methyl alcohol, and 
its salts (PymMAN), T., 200; A., i, 337. 
Glyoximes, structure of (ANGELI), A., i, 
655. 
Glyoxylic acid, cyano-, ethyl ester, di- 
chlorophenylhydrazones of (BULOW 
and NEBER), A., i, 846. 


preparation of 


Sens ele 
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Gold, high frequency spectra of (Sr1zc- 
BAHN and FRIMAN), A., ii, 167; 
(SizGBAHN), A., ii, 463. 

colloidal, preparation of solutions of 

(Grott), A., ii, 390. 

catalytic action of dyes on the forma- 
tion of (TRAUBE and TAKAYAsv), 
A., ii, 479. 

protective action of colloids on (GutT- 
BIER, Huser, and Kuuny), A., ii, 
303, 522. 


reactions of (ZsIGMONDY), A., ii, 421. | 


nitrogenous compounds of (WEiTz), 
A., ii, 39 
Auric chloride, accelerating action of 
nuclei on the reduction of 
(WeEsTGREN), A., ii, 301. 
nitrate and oxide, ammine-deriva- 
tives of (WexrrTz), A., ii, 40. 

Gold, estimation of, iodometrically 
(VANINO and HartwaGner), A., ii, 
582. 

Gold hydrosols, determination of Avo- 
gadro’s constant from the movement 
of particles in (WESTGREN), A., ii, 
301. 

Gossipitrone (PERKIN), T., 153; A., i, 
280. 


Gossypium herbaceum. 
plant. 


Grain, germinated, estimation of the | 
proteolytic strength of (Nowak), A., | 


li, 63. 
Grapes, American, sucrose in (GORE; 
ALwoop and Eorr), A., i, 458. 


Graphite, oxidation of (Lane), A., ii, | 
561. 


temperature of reaction between mag- 


nesia and (KOWALKE and GREN- 
FELL), A., ii, 30. 
Graphitic acid (BALBIANO), A., ii, 31. 
Greek fire, composition 
(ZENGHELIs), A., ii, 528. 
Grignard reagents, action of, on tertiary 
pyrroles (HEss), A., i, 157 
Groups, migration of (Roprnson), T., 
1078; A., i, 804. 
Growth (Ropertson; RoBERTsON and 
CUTLER), A., i, 690. 


studies on (FuNK and MAcALLUmM), | 


A., i, 184, 861. 

influence of diet on (McCoLLum and 
Davis), A., i, 184; (Funk and 
PoK.op), A., i, 861. 


effect of amino-acids on (OSBORNE, | 
MENDEL, Ferry, and WAKEMAN), | 


H A., i, 522, 771. 
stimulation of, b 
Nouiau, and 


lysine (BUCKNER, 
ASTLE), A., i, 102. 


resumption of, after continued failure 
(OsRORNE, Ferry, MENDEL, and 
WAKEMAN), A,, i, 184. 


and use of | 
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— in fertile eggs (BuRNs), A., i, 
61 


chlorate (DATTA and CHouDHURY), 
A., i, 470. 

sulphate, preparation of (LEVENE and 
SENIOR), A., i, 638. 

| Guanidoglycylglycylglycine. See Gly- 

|  eocyamylglycylglycine. 

| Gum arabic, detection and estimation of 
(WateEks and TuTTLg), A., ii, 400. 

Gun-cotton, estimation of soluble nitro- 
cellulose in (MALLINSON), A., ii, 4v0. 

Gun-metal, corrosion of (DEscH and 
Hyman), A., ii, 138. 

Gynocardia oil, confusion of chaulmoogra 
oil with (RAKUZIN and FLIER), A., i, 
273. 

Gynocardic acid, confusion of, with 
chaulmoogric acid (RAKUZIN and 
F.iiEr), A., i, 273. 

sodium salt, injection of, in leprosy 
(RocErs), A., i, 869. 

Gypsum, solubility of, in sea-water (MAN- 

UELLI), A., ii, 251. 
analysis of (CAvAzzi), A., ii, 577. 


See Cotton- | 


Hematin in blood, after administration 
of chlorates (FEIGL), A., i, 586. 
in pathological blood (Schumm), A., i, 


775. 
| Hemin, constitution of (Kisrer), A., i, 
515. 
chemistry of, and of bilirubin 


(Kisrer) A., i, 280. 
vapour or and water content of 
crystals of (Katz), A., ii, 380. 
Hemochromogen, 
Vecrzzi), A., i, 612. ‘ 
Hemochromogens, relation 
spectra of, and their degree of reduc- 


| 

| 

| 

| 

| and 
| 

| tion (Du&RE and Vecezzi), A., i, 681. 


acid (DHERE 


between 


Hemoglobin, oxygen dissociation curve 
of (Rona and YeEprpd6), A., i, 577. 
change of, into bile-pigment in jaun- 
dice (HoopER and Wu1pp.z), A., i, 
191. 
Hair, detection of arsenic in (MEILLERE), 
| <A., ii, 447. 
| Halogens, reactivity of, in organic com- 
ounds (SENTER and Woop), T., 
81; A., ii, 523. 
| detection and estimation of, in organic 
compounds(DrocriNand RosaNoFF), 
A., ii, 338. 
estimation of, in organic compounds 
(Buscn and Sréve), A., ii, 534. 
estimation of carbon and, in organic 
compounds (Ronertson), T., 215; 
A., ii,. 267. 
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Halogen acids, absorption of light by 
(BRANNIGAN and Macsers), T 
1277. 

action of alcohols age — 
Wart, and THomas), A., i, 461. 

Halogenation (DatTTA and Cuov samen 
A., i, 469 ; (DATTA and CHATTERJEE), 
y we 705. 

Halogen ions, discharge potential of 
(FOERSTER, ‘TENNE, ERRSCHEL, 
ScHADE, and v. EscuHer), A., ii, 
408. 

Heart, influence of adrenaline on, with 
and without vagus stimulation 
(Barsour and Prince; Kuropa 
and Kuno; BARBouR and KLEINER), 
A., i, 187. 

action of atropine on the (WILson), 
A., i, 188. 

action of caffeine am ~ (BARBOUR 
and KLEINER), A., i, 187. 

action of sensitiatanine =. the 
(BarsBour and FRANKEL), A., i, 
187. 

mammalian, action of inorganic salts 
and quinine on the activity of 
(Horan and Saxkal), A., i, 186. 

Heat, connexion between volume 
changes and (HAGEMANN), A., ii, 
15. 

internal, of ideal gases (TRAUTZ2), 
A., ii, 422. 
latent, formule of Mills and Dieterici 


for (MaTHEWws), A., ii, 600. 
molecular o specific, of gases 
(EvckEn), A., ii, 470. 


specific, at low temperatures (KEESOM 
and Onngs), A., ii, 12, 371. 
of gases (ScHWEIKERT), A., ii, 79, 
216. 
variation of, with pressure 
(VECZALSKI), A., ii, 216. 
of liquids (HarTUNG), A., ii, 80. 
of binary mixtures containing 
phen ls (BRAMLEY), T., 496; A., 
li, 372 
Heat of dilution, latent (PorTER), A., ii, 
83. 
Heat of formation of alloys (Roos), 
A.,: ii, 293. 
of adlitive organic compounds 
(Vanzetti and GAZZABIN), A., il, 
175. 
Heat of fusion of alloys (Roos), A., ii, 
‘ 293. 
latent, of metals (ALLEN), A., ii, 414. 
Heat of neutralisation, ani the quantum 
theory (HEYDWE:LLER), wi ii, 84, 
Heat of solution (Raveav), A, ii, 37 . 
Heat “4 vaporisation (SUHAMEs), he 
471 


of liquids (ALBertTost), A., ii, 218, 
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Helium, spectrum of, and its positive 
rays (SMITH), A., ii, 5. 
viscosity of mixtures of hydrogen and 
(GILLE), A., ii, 86. 
~— experiments with (ONNEs and 
EBER), A., ii, 13. 

Hemimellitic acid, dihydroxy- (DEAN 
and NIERENSTEIN), T., 594; A., i, 556. 

m-Hemipinic acid, preparation of, and 
its imide (P&RKIN), , 888. 

Hen, xanthophyll in egy: -yolk, body- 
fat and blood-serum of (PALMER), 
A., i, 186. 

Hepatochlorophyll, ae gl contained 
in (DuERE and VeGEzz1), A., i, 863. 
Heptadecane, ¢rihydroxy-. See Di- 

hydrosphingosol. 

Heptadecylamine, hydroxy-, and its 
sulphate (LEVENE and WEsz7), A., i, 
220. 

As«-Heptadien-3-ol, preparation of (ENK- 
LAAR), A., i, 371. 

an-Heptamethylenedi-iminodiisobutyric 
acid, and its derivatives (SCHLE- 
ZINGER), A., i, 252. 

an-Heptamethylenedi-iminodi ae 
diacetic acid, and its derivatives 
(ScuLEZINGER), A., i, 253. 

adn Heptanetriol (HamoNnEr), A., i, 246. 

Heptyldiacetonamine, nitroso- (EVENS, 
GIFFORD, and GRIFFITHS), A., i, 72. 

Heredity, biochemical consideration of 
(Rann), A, i, 523. 

Heterocyclic compounds, hy:lrogenation 
of (Skira and BrunnEx), A., i, 835. 
Heterocyclic systems, new (GruTTNER 
and WIERNIK), A., i, 92; (GRUTTNER 

and K:ause), A., i, 443. 

Heteropoly-acids (PkANDTL and _ vy. 
Buocuin), A., ii, 333 ; (RosENHEIM), 
A., ii, 334. 

Hexa-anilinoxanthone (DHAR), T., 748 ; 
A., i, 662 

Hexabenzoatotrichromi-salts, dilvdr- 
oxy- (WEINLAND and SPANAGEL), 
A., i, 726. 

Hexahydrocinchonidine, and its hydro- 
chloride (Skita and BRUNNER), A., i, 
835, 

Hexahydrocinchonine, and its hydro- 
chloride (SKira and BruNNER), A., i, 
835. 

a we 
i1ao), A., i, 442. 

Hexamethylenet: tramine (hex methyl- 

enermine ; urotr pine), coup und of 
cal iu-n chloride and (Samsun), A 
i, 795. 

derivatives, preparation of (RIEDEL), 
A., i, 631. 

estimation of, oleate (CoL- 
LINs aud HANZLIK), A., it, 457, 


(SEMMLER- and 
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¢ycloHexane, structure of (Mor), A., ii, 
137. 

cycloHexanone, derivativesof(WALLACH, 
GERHARDT, and JESSEN), A., i, 487. 

cycloHexanones, coiversion of, into 
cyclopeutanones eg GER- 
HARDT, and JESSEN), A., i, 487. 

Hexasilane (Stock and Somreskt), A a 
ii, 321. 

a- -Hexosamic acids, epimeric, rotation of 
(LEVENE), A., ii, 546. 

Hexosamines, synthesis of (LEVENE), 
&., i, 718. 

N-Hexoic acid, a-nmino-, fate of, in the 
organism (GREENWALD), A., i, 528. 
isoHexoylglycinamide, a-bromo- (BER- 

GELL), A., i, 714. 
isoHexoylglycylglycine, d-bromo- (Ab- 
DERHALDEN and Fopor), A., i, 376. 
isoHexoyliminodiacetamide, a-bromo- 

(BEexGeEtt), A., i, 714. 
isoHexoylpentaglycylglycine,d-a- 
bromo- (ABDERHALDEN and Fopor), 
A., i, 376. 
isoHexoyltriglycylglycine, 
(ABDERHALDEN and Fopor), 
376. 
isoHexoyltriglycy]-/-leucylpentaglycyl- 
glycine, d-a-bromo- (ABDERHALDEN 
and Fopor), A., i, 377. 
isoHexoyltriglycy1-/-leucyltriglycy1-/- 
leucylpentaglycylglycine, d-a-bromo- 
(ABDERHALDEN and Fopor), A., i, 
377. 
isoHexoyltriglycyl-/-leucyltriglycyl-/- 
leucyltriglycyl-/ leucylpentaglycyl- 
glycine, d-a-bromo- (ABDERHALDEN 
and Fopor), A., i, 377. 
cycloHexylacetaldehyde, and its semi- 
carbazone (Skira and Brunner), A., 
i, 42. 
cycloHexylaminocyclohexylphenylme- 
thane, and its hydrochloride (Sxira 
and Brunner), A., i, 43. 
8-cyc/oHexylethy] alcohol, and its acetate 
(Skrra and Brunner), A., i, 42. 
cycloHexylcyclohexylmethylamine, and 
its roe (Sxita and Brun- 
NER), A., i, 43. 


d-bromo- 
a. & 


INDEX OF 


cycloHexyl phenyl ketone, semicarbazone _ 


of (Skira and Brunner), A., i, 43. 
8-cycloHexylpropaldehyde, and its semi- 
carbazone (SkITA and BRUNNER), A., 
i, 42. 
y-cycloHexylpropy] alcohol and its acetate 
(SkiTa and Brunner), A., i, 42. 
Hibbenite (PHiu'ps), A., ii, 569. 


Hides, swelling of (PovARNIN), A., ii, 
180. 

Hinoki oil (Ucuipa), A., i, 218. 

Hippuric acid, synthesis of, in the 


organism (Lewisand Karr), A., i, 527. 


| Hydantoin, 
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Hippuroarsinic acid (SrzsuRG), A., i, 
777. 
Histidine, synthesis of, i. its “7 et 


derivative (PymMAN), T., 186; A., 
335. 

Hollandus, J./. and J., age of (v. Lipp- 
MANN), A., ii, 525. 


Homoanisaldehyde, derivatives of (HAR- 
RIES and ADAM), A., i, 646. 
isoHomocatechol (2:3-dihydroaytoluene), 
preparation of (PeErkin), T., 
920. 
and its derivatives (MAJIMA and 
OKAZAKI), A., i, 808. 
Homonataloin, isomeric acetyl deriva- 
tives of (L&cER), A., i, 413. 
Homopiperonyl chloride, 6-nitro- (G. M. 
and K. Rosrnson), A., i, 167. 
Homopiperonylamine, acetyl derivative 
of (KAUFMANN and RaposeEvi¢), A 
i, 503. 
p-Homosalicylaldehyde, compound of 
d-aminobenzyl-8-naphthol and (BETTI 
and ConEsTaBILk), A., ii, 279. 
Homo-a-terpineols, and their derivatives 


(WALLACH and BerTHoLp), A., i, 
213. 

es (MosIMANN and Tam- 
Bor), A., i, 734. 

Homoveratrole, 5:6-di- and 2:5:6-tri- 
nitro- (Roprnson), T., 1090; A., i, 
805. 


Honey, enzymes of (GoTHE), A., ii, 499, 
500. 

Hops, bitter principles of (W6LLMER), 
A., i, 494. 

Hordeum vulgare. See Barley. 

Horse-serum, proteins of (DALE and 
Hart ey), A., i, 859. 

Huckleberry (Vaccinium corymbosum), 
fruit of (HARRIS and THRAMs), A., 
i, 784. 

Humin, formation of (Roxas), A., i, 
formation of, in acid hydrolysis of 

proteins (GorTNER), A., i, 681. 

Humulon, preparation and derivatives 
of (W6LLMER), A., i, 494. 

Humus substances, removal of, in hydro- 
lysis of organic matter (CLEMENTI), 
A., ii, 504. 

2-thio-, condensation of, 
with aldehyde diacetates, and with 
phenylhydrazones (Nico.et), A., i, 
163. 

Hydantoins (JoHNsON and Barss), A., 
i, 504. 

Hydnocarpus venenata, constituents of 
oil of (Brit), A., i, 874. 

Hydracrylic acid, preparation and pro- 
perties of esters of (DRUSHEL and 
Ho.peEn), A., i, 12. 


Ale 
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Hydramines of the piperidine and pyr- 
rolidiue groups, action of aldehydes 
on (Hess, Merck, and Ursrie), A., 
i, 67. 

Hydrates in solution (KORNFELD), A., 

ii, 129. 
crystalline, dehydration of (Rar), 
1229. 


Hydrazifluorenedicarboxylic acid, eth - 
ester (STAUDINGER and Gave), A ve 
i, 854. 

Hydrazine, oxidation of (BrowNE and 

OverRMAN), A., ii, 245. 

action of, on distyryl ketone (Kisu- 
NER), A., i, 290. 

effect of, on the fat and sugar of blood 
(UNDERHILL and BAUMANN), A., i, 
869. 

additive compounds of, with bromal 
and chloral hydrates (KNOpFER), 
A., i, 714. 

hydrate, action of, on nitriles (Lir- 
SCHITZ), A., i, 436 

sulphates (SoMMER and WERISE), A 
ii, 315. 

Hydrazinecarboxylic acid, preparation 
of esters of (MEerRckK), A., i, 130. 

6-Hydrazino-1-benzoyl-2-methyldihy- 
droindole, and its derivatives (vy. 
Braun), A., i, 757. 

Hydrazinodiphenoxyphosphine —— 
(STRECKER and GROSsMANN), A., i, 
441, 

6-Hydrazinopyridine- -4-carboxylhydraz- 
ide, 2-chloro- (MEYER and v. Beck), 
A., i, 163. 

Hydrazobenzene, 2:4-dichloro- (Sriec- 
LITz and GRAHAM), A.,, i, 760. 

Hydrazobenzene-2:6-diarsinic acid 
(FicuTer and ELKinp), A., i, 445. 

p-Hydrazobenzoic acid, esters of 
(Kréscue), A., i, 394. 

2:2’-Hydrazobenzoic acid, 4:4’-dichloro- 
(HELLER and HErIN®), A., i, 429. 

Hydrazoic acid. See Azoimide. 

Hydrazones, action of bromine on (C1usA 
and Veccuiott!), A., i, 437. 

Hydrindamines, hydroxy-, physiological 
action of (IkrpA), A., i, 235. 

Hydrindene, action of sulphur on 
(FRIEDMANN), A., i, 415. 

a-Hydrindone, 5(or 7)-hydroxy-, and its 
derivatives (KNAKE and SALKOwskK]!), 
A., i, 821. 

1-Hydrindonedihydrocarbostyril-2:3- 
spiran (LEucHS and Ravcn), A., i, 76. 

Hydroaromatic compounds, homologous 
and isomeric, relations between the 
physical properties and constitution 
of (v. AuwerRs), A., i, 1380; (v. 
Auwers, HINTERSEBER, and Trepr- 
MANN), A., i, 131. 
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a-, B-, and y-Hydrobixin (vAN Has- 

SELT), A., i, 495. 

Hydrobromic acid. See under Bromine. 

Hydrocarbon, C,)H,s, from dihydro- 
fencholene alcohol (WALLACH and 
Ponte), A., i, 216. 

C,,H,,, from bishydrindone-2:2-spiran 
(LEucus and Lock), A., i, 40. 

Cy,Hy., from pe ge 2:2- 
spiran (LEvcHs and Lock), A., i, 
40. 

CoeHeo, from _ tetraphenylethylene- 
sulphone Wee ig and PFEN- 
NINGER), A., i, 852. 

Hydrocarbons, syntheses of (SABATIER 
and Murat), A., i, 205. 
chlorination of, by aqua regia (DATTA 
and FERNANDss), A., i, 715 
aliphatic, saponification of chloro- 
derivatives of (Szarvasy), A., i, 
541. 
aromatic, formation of, from paraffin 
oil (EGLorr and Twomey), A., i 
786. 
formation of, by cracking petroleum 
(RitTMAN and Twomey), A., i, 


312. 

production of, from =. wax 
(EcLorr and Twomey), A., i, 
553. 


thermal reactions of, in the vapour 
phase (RirrmMan, Byron, and 
EcuorF), A., i, 132. 
from coal (Picter, RAMSEYER, and 
KAISER), A., i, 800. 
chlorinated, properties of (Sastry), 
A., i, 361. 
action of, on metals in presence of 
moisture (Sastry), A., ii, 188. 
hydrogenated aromatic, thermal de- 
composition of (JoNnEs), A., i, 21. 
liquid, preparation of, from naphthal- 


ene (FiscHER, ScHNEIDER, and 
Hivpert), A., i, 381. 

naphthalene, thermal decomposition 
of (EctorF), A., i, 716. 


paraffin, boiling points and critical 
temperatures of (YouNG), A., ii, 
550. 
compounds of triphenylmethyl with 
(GomBERG and SCHOEPFLE), A., i, 


29. 
of en thermal reactions of 
(RitrMAn), A., i, 1. 
Hydrocarboxygraphites (BALBIANO), 
A., ii, 31. 


Hydrochloric acid. See under Chlorine. 

Hydrocoumarinsulphonic acid, salts of 
(Donce), A., i, 413. 

Hydrocyanic acid. See under Cyanogen. 

Hydrogels, effect of freezing on (Foote 
and SAxTon), A., ii, 230. 
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Hydrogen, formation of, from formates 
and from carbon monoxide and 
alkalis (Levi and Piva), A., ii, 
525. 

spectra of (Stark), A., ii, 166. 

rotation dispersion of (ScHERRER), 
A., ii, 167. 

ionisation of molecules of (DEMPsTER), 
A., ii, 284. 

magnetic properties of (Breas), A., ii, 
412. 


isothermals of (ONNEs, CROMMELIN, 
and Snip), A., ii, 13. 

viscosity of mixtures of helium and 
(Giiue), A., ii, 86. 

dissociation of, into atoms (LANc- 
MUIR), A., ii, 417. 

solubility of, in palladium alloys 
(SIEVERTs, JuriscH, and Metz), 
A., ii, 244, 

union of chlorine with (BopENSTEIN), 

A., ii, 422. 


under the influence of a-particles 


(Tay or), A., ii, 207. 
action of monochromatic light on mix- 
tures of chlorine and (Papoa), A., 
ii, 592. 
combining volumes of oxygen and 
(Burt and Epcar), A., ii, 427. 
catalysis of mixtures of oxygen and 


(HOFMANN and ScHNEIDER), A., | 


ii, 45. 

union of oxygen and, in presence of 
colloidal platinum (PaaL and 
Scawanrz), A., ii, 307. 

ignition of mixtures of air and 
(Sastry), T., 523; A., ii, 381. 


compound of polonium and (Lawson), | 


A., ii, 121. 
Hydrogen arsenide. See Arsenic tri- 
hydride. 
bromide. See Hydrobromic acid 


under Bromine. 
chloride. See 
under Chlorine. 
peroxide, preparation of (CoBELLIs), 
A., ii, 612. 


Hydrochloric acid 


thermal decomposition of (CLay- | 


TON), A., ii, 428. 


partition of, between water and | 


organic solvents (WALTON and 
Lewis), A., ii, 232. 

of crystallisation, compounds with 
(STOLTZENBERG), A., i, 797. 

catalytic decomposition of (Lr- 
MOINE). A., ii, 308, 309, 383, 
384; (WALTON and Jongs), A., 
ii, 609. 

displacement of acids by (SPERBER), 
A., ii, 314. 

hydrolysis of nitriles by (Dussky), 
A., i, 550 
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Hydrogen peroxide, action of sodium 
pyrophosphate on (GESELLSCHAFT 
FUR CHEMISCHE INDUSTRIE IN 
BasE1), A., ii, 616. 
action of, on tellurium (ScHLUCK), 
A., ii, 615. 
influence of, on germination of 
seeds (DEmoussy), A., i, 356. 
persistence of, in milk (HINKs), 
A., ii, 109. 
estimation of (v. BERTALAN), A., ii, 
393. 
sulphide, infra-red absorption spectrum 
of (GARRETT), A., ii, 362. 
action of, on arsenic acid (FosTER), 
| 


A., ii, 246. 
action of, on dextrose (SCHNEIDER), 
A., i, 791. 
action of, on mercuric iodide 
(FRANCHESCHI), A., ii, 530. 
oxidation of, by ozone (BRESCIANT), 
A., ii, 136 
action of sodium peroxide on (ZEN- 
GHELIs and Horscw), A., ii, 612. 
estimation _ of, iodometrically 
(TREADWELL and Mayr), A,, ii, 
264. 
estimation of, in water (WINKLER), 
A., ii, 640. 
| Hydrogen, estimation of, microchemi- 
cally (FisceMAN), A., ii, 645. 
estimation of, volumetrically (Hor- 
MANN), A., ii, 636 ; (HOFMANN and 
ScHIBSTED), A., ii, 637. 
estimation of, in mercuric organic 
compounds (GRIGNARD and ABEL- 
MANN), A., ii, 149. 
estimation of, in organic compounds 
(Dussky), A., ii, 265. 
separation of methane and (HOFMANN 
and SCHNEIDER), A., ii, 45. 
Hydrogen atom, constitution of (STARK), 
| A., 1i, 505. 
| Hydrogen atoms, collision of a-particles 
with (Bose), A., ii, 547. 
| Hydrogen electrode. See Electrode. 
| Hydrogen ion, measurement of concen- 
tration of (HARNED), A., ii, 8, 597 ; 
(McCLENDON), A., ii, 360; (LuBs 
and CLARK), A., ii, 570; (CLARK 
and Luss), A., ii, 571. 
use of partly neutralised mixtures of 
acids in measurements of (PkRI- 
DFAUX), A., ii, 514. 
| Hydrokephalin (Levenr and Weszt), 
A., i, 199. 
Hydrolimettinsulphonic acid, 
salt (DopGE), A., i, 414. 
Hydrolysis ( WecscuEipeER), A., ii, 617. 
a- and 8-Hydromethylbixin (VAN Has- 
SELT), A., i, 495. 
Hydronitric acid. See Azoimide. 


| 


sodium 


pene ee 
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a- and 8-Hydronorbixin (vAN HassE tr), 
A., i, 495. 

Hydrorhodocladonic acid (Husse), A., i, 
265. 


Hydroscopoline, and its derivatives 


(Hess and Sucuier), A., i, 286. 
Hydrosolorinol (Hesse), A : i, 265. 
Hydrotropism (Nrvpers), A., ii, 555. 


Hydrourushiol, synthesis of (MagIMa 
and TaHaRA), A., i, 38. 

m- and iso-Hydrourushiols eae s 
MagiMA and NAKAmuRaA), A,, i, 36. 
Hydroxy-acids, action of nitrophenyl- 
hydrazine with (Dakry), A., i, 594. 
a-Hydroxy-acids (MAEHLMANN), A., i, 

368. 


Hydroxyaldehydes, aromatic, reduction 


of azo-derivatives of, with phenyl- 


hydrazine (PuxEppv), A -» 1, 485. 
Hydroxy-amines, primary, action of alde- 
hydes on (Kony), A., i, 424. 
Hydroxy-compounds, action of acetylene 
on (BorrEeav), A., i, 541. 


Hydroxylamine, preparation of, from its — 


sulphate (BAUDISCH and JENNER), A 
ii, 527. 

Hydroxylamines, primary, action of 
aldehydes on (Hess and Ursric), A., 
i, 124. 

Hydroxyl] ions, measurement of the con- 
centration of (FRANCIS, GEAKE, and 
Rocue), A., ii, 21. 

Hydroxymethylenebutanone, and _ its 
salts (DreLs and Iupere), A., i, 372. 

Hydrozincite, analyses of (Forp and 
BRADLEY), A., ii, 487. 

Hydurilic acid, 5:5’-dibromo- (B1L7z, 

Heyn, and HAmBurGER), A., i, 508. 
5:5’-dichloro-, preparation of (BILTz 
and HAMBURGER), A., i, 506. 
Hyperglycemia, production of, by lower- 
ing the environmental tempera- 
ture (KRAMER and CoFFIN), A., 
i, 685. 
by magnesium salts (KLEINER and 
MELTZER), A., i, 353. 
adrenaline, effect of metallic salts on 
(UNDERHILL), A., i, 685, 686. 

Hypochlorites and Hypochlorous acid. 
See under Chlorine. 

At-Hypogewic acid, oxidation of (ZiM- 
OVSKI), A., i, 248. 

Hypophosphites. See under Phosphorus. 

Hypophysin, ee action of 
(Finner), A., i, 778. 

Hyoscyamus muticus, ey alka- 
loids in (HuGuEs), A., i, 536. 


I. 


Ice, latent heat of fusion of (Lepuc), A 
ii, 217. 
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Iceland moss. See Cetraria islandica. 
Ichthyol oil, constitutents of (ScHEIR- 
LER), A., i, 65. 
Ignition of gases (THoRNTON), A., ii, 
306. 
of gaseous mixtures (TERRES and 
PLENz), A., ii, 134. 
Ilvaite, from Sardinia (MANASSE), A., 
ii, 43. 
Imbibition (Kaz), A., ii, 419. 
influence of electrolytes on (LENK), 
A., i, 346. 
Iminoacetic acid, compound of propionic 
acid with (BAILEY and MikeEsKA), A 


i, 764. 
Imino-acids (STADNIKOV), A., i, 259. 
Imino/sobutylthiolformic acid, —_ 


og hydrochloride (Knorr), A., i, 

98 

Imino-compounds, aliphatic, nitration of 
(FRANCHIMONT and DvuBsky), ae i, 
467 ; (Dussky and Perrrers), A., i, 
635 ; (DuBsKY, rare DoMANSKA, 
and WENsINK), A ., i, 636; (DuBsKY 
and WENSINK), A., i, 672. 

Iminodiazoacetic acid, conductivity and 
constitution of (BACKER), A., i, 21. 

meso-B8’-Iminodibutyric acid, preparation 
of, and its methy! ester (SCHEIBLER 
and MaGasANnIk), A., i, 20. 

Iminodiisobutyronitrile, preparation of 
(Dussky and WENsINK), A., i, 635. 

aa-Iminodipropionic acid, nitrile of, and 
its derivatives, and nitro-, and its salts 
(Dussky, IzpEBskKA-DoMANSKA, and 
WeEnsink), A., i, 636. 

Iminoethylthiolformic acid, esters of, 
“7 their hydrochlorides (KNorR), A 

98. 

Imino-ketones, V-alkylated, ~qwen 
of (SynTHETIC PATENTS Co.), A., i, 
326. 

Iminomethylthiolformic acid, esters of, 
and their hydrochlorides (Knorr), 
A., i, 797. 

Iminophenylthiolformic acid, esters of, 
and their hydrochlorides (KNorR), A., 
i, 798. 

Iminothiocarbonic acid, ethoxyethyl 
ester (Drxon and Taytor), T., 1252. 

Indanediones. See Diketohydrindenes. 

2-Indazolylbenzoic acid, 4:4’-dichloro-, 
and its lactone (HELLER and HEINE), 
A., i, 429. 

Indazylpropionic « ane nitro- (v. BRAUN 
and Rawicz), A., i, 472. 

Indene, action of gone rok on (FRIED- 
MANN), A., i, 415, 499. 

Indene, dithio- (MANNESSIER), A., i, 
416. 

Indene series (Vv. BRAUN aud HEIDER), 
A., i, 729. 
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Indican, detection of (JoLuEs), A., ii, 
460. 
Indican, thio-, synthesis of (SchWENK), 
A., i, 301. 
Indicator, use of the colouring matter of 
red cabbage as an (ECKERLIN), A., 
ii, 44. 
new, for acidimetry and alkalimetry 
(BoGEerT and ScarcHarp), A., 1, 
672. 
Indicators, theory of (WEGSCHEIDER), 
A., ii, 108 
extracted from animal tissues (Crozi- 
ER), A., ii, 337. 
colour change of (LigzBErt), A., ii, 


action of neutral salts on (KOLTHOFF), 
A., ii, 260. 

new, for estimation of hydrogen-ion 
concentration (LuBs and CLARK), 
A., ii, 44. 

for the determination of hardness of 
water (Kay and NEWLANDs), A., i, 
344; (Norton and KNow gs), A., 
ii, 345. 

Indigo, and its derivatives, structure of 

(CLAAsz), A., i, 839. 

natural, products obtained in the 
manufacture of (PERKIN), T., 210; 
A., i, 337. 


Indigoid colouring matters (HERz0e | 


and JouiEs), A., i, 74. 
Indigotin, oxidation of (FRIEDLANDER 
and RoscHDESTWENSKY), A., i, 80. 
reduction of, by triethylphosphine 
(KISHNER), A., i, 290. 


isoIndigotin, identity of indine with | 


(Lerévre), A., i, 430. 
Indigotins, substituted, preparation of 
(Boprnus), A., i, 429 
Indine, identity of, with isoindigotin 
(Lerévre), A., i, 430. 
Indium alloys with gallium (BRowNING 
and UH LER), A., ii, 330. 
Indole, occurrence of (v. LippMANN), 
A., i, 540. 
in cheese (NELSON), A., i, 540. 
preparation of (GLUUD), A., i, 288. 
lessened production of, in media con- 
taining dextrose (HomER), A., i, 
866. 
photochemical synthesis of derivatives 
of (PreirreR, BraupgE, FRItscn, 
HALBERSTADT, KrrcHHoFF, KLis- 
ER, and WitrTKkop), A., i, 327. 
autoxidation of (Oppo), A., i, 502. 
detection of (NELSON), A., ii, 360. 
2-Indole-3-benzoylpropaneindigotin. See 
2-a-Benzoylacetonylideneindole. 
2-Indole-3-pentanoneindigotin. See 2- 
85-Diketo-y-pentylideneindole. 
Indones (DE Fazi), A., i, 151. 
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Indophenol, anilide of, and its hydro- 
chloride (PEscr), A., i, 289. 

Indoxyl, thio-. See Thionaphthen, 
3-hydroxy-. 

Industry and education (REISENEGGER), 
A,, ii, 612. 

Ink, sympathetic, history of (VANINO), 
A., li, 135. 

Inorganic compounds, absorption of light 
by (BRANNIGAN and Macsers), T., 
1277. 

entropy of (PacLIAN!), A., ii, 291. 
complex, cyclic theory of constitution 
of (TurNER), T., 1130. 

Inositol, preparation of, from brain 

fenteak. A., i, 523. 

utilisation of, in the dog and in man 
(ANDERSON ; ANDERSON, and Bos- 
worth), A., i, 688. 

Insects, salts required for development 
of (Logs), A., i, 189. 

Insulators, and aqueous solutions, dif- 
ferences of potential between (BorE- 
Lvs), A., ii, 512. 

Intestinal mucus, composition of (QUAG- 
LIARIELLO and CRAIFALEANV), A,, i, 
523. 

Intestine, action of drugs on the (MEIss- 

NER), A., i, 453. 
action of metallic salts on (SALANT 
and MircHeELt), A., i, 188. 
action of pituitary extracts on (SHAM- 
OFF), A., i, 232. 
Intoxication (Jacosy), A., i, 778. 


- Inulo-coagulase (WoLFF), A., i, 458. 


| 
| 


| 


Invertase (invertin; sucrase), prepara- 
tion of solutions of (PELLET), A., ii, 
157. 

preparation of, for the estimation of 
sucrose (Davis), A., ii, 351. 

activity of (GrirFIN and NELson), 
A., i, 439. 

adsorption of (NELSON and GRIFFIN), 
A., i, 516 

effect of sodium chloride on the action 
of (FALEs and Netsow), A., i, 174. 

in potato leaves (Dosy), A., i, 194. 

Invert-sugar, relative reducing powers 
of sucrose and (MAQUENNE), A., ii, 
156. 

estimation of, in presence of sucrose 
(SAILLARD), A., ii, 55. 
Inyoite (SCHELLER), A., ii, 628. 


| Iodine in sea-water (WINKLER), A., ii, 


389. 

high frequency spectrum of (SrEe- 
BAHN), A., ii, 462. 

action of light on, and on its starch 
derivative (BorDIER), A., i, 630; 
ii, 547. 

fluorescence of the vapour of (WEsT- 
PHAL), A., ii, 507. 


os 


Iodine, rate of diffusion of potassium 
iodide into (EpGar and Dia6s), A., 
ii, 227. 
solubility of, in non-aqueous solvents 
(MaRDEN and Dover), A., ii, 418. 
separation of, from solutions (PIsar- 
SHEVSKI and AVERKIEV), A., ii, 
184; (PISARSHEVSKI and TJELN]I), 
A., ii, 185. 
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action of antimony pentachloride and | 
(RuFF, ZepNER, and HEcuHT), A., | 


ii, 144. 

oxidation of azoimide by (Rascuic), 
A., ii, 98. 

equilibrium of cuprous iodide and 
(KREMANN and BorJAnovics), A., 
ii, 139. 

fusion of, with selenium, with sulphur, 
and with tellurium (WricnHrt), A., 
ii, 29. 

reaction between starch and (CLE- 
MENTI), A., ii, 400. 

action of, with thioacetamide (RAy 
and Dey), T., 698; A., i, 633. 


small portions of (Fougus), A., ii, 
535. 


Iodine compounds, distribution of, in 
the organism (JacoBy), A., i, 526. 
Iodine monochloride, preparation of 

(CERDEIRAS), A., ii, 136. 
Iodides, estimation of, in presence of 
chlorides (WINKLER), A., ii, 109. 
Periodides, organic (EmrEry), A., i, 
391. 

Polyiodides (KREMANN and BorJANno- 
vics), A., ii, 139. 

Iodic acid, reaction between sulphurous 
acid and, in presence of catalysts 
(BERCZELLER), A., ii, 478. 


Iodates, rate of formation of (SKRABAL | 


and Honuupaum), A., ii, 477; 
(SKRABAL and GRUBER), A., ii, 
605. 
estimation of, in presence of brom- 
ates, chlorates and _periodates 
(BARNEBEY), A., ii, 261. 
Periodates, estimation of, in presence 
of bromates, chlorates and iodates 
(BARNEBEY), A., ii, 261. 
Iodine detection and estimation :— 
detection of, in carnallite and sylvine 
(WINKLER), A., ii, 613. 
estimation of, in organic preparations 
(Rupp and LEHMANN), A., ii, 110. 


> 


wre 


estimation of, electrolytically in 
organic matter (Krauss), A., ii, 
260. 


estimation of, in saline waters (Popa), 
A., ii, 339. 


apparatus for subliming and weighing | 


biochemistry of (CAMERON), A., i, 
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Iodine detection and estimation :— 

and iodides, estimation of, with arseni- 
ous acid (THIEL and MEYER), A., ii, 
339. 

Iodine ions, method of showing the 
velocity of, in solution (SMITH), A., ii, 
369. 

Iodometry, differential (BARNEBEY), A., 
ii, 261 

Ions, apparatus for determination of, in 

solutions (WyckoFF), A., ii, 555. 
migration of (SMiTH), A., ii, 368. 
mobility of (GriFFiTHs), A., ii, 368. 

in hydrogen (HAINES), A., ii, 283. 
size and mobility of, in liquids (v. 

Hevesy), A., ii, 594. 
antagonistic action of, in sensory 

stimulation (CrozrER), A., i, 232. 

Ionisation, theory of (HEYROTH), A., ii, 

228 


of weak acids (OLIVERI-MANDALA), 
A., ii, 367. 

of metallic salts (RANDALL), A., ii, 
285. 

Ionisation constants, determination of 
(DE Rowpen), A., ii, 94. 

Ionisation potential and absorption 
spectra of metals (McLENNAN), A., ii, 
591. 

Ionium, atomic weight of (H6NIc- 

SCHMID), A., ii, 407; (H6NIGscHMID 
and Horovitz), A., ii, 510. 
life-period of (MEyveER), A., ii, 511. 
y-Ionone, conversion of, into ionone 
(Scnuttz and GOTTELMAN)), A., i, 
403. 

Ipecacuanha alkaloids (KARRER), A., i, 
833. 

Iris, oxydases in flowers of (ATKINS), A., 
i, 109. 

Iron, pure, preparation of, and its alloys 
with carbon (CAIN, SCHRAMM, and 
CLEAVEs), A., ii, 254. 

arc spectrum of (LANG), A., ii, 65. 
oxy-hydrogen flame spectrum of 
(Lock Yer and Goopson), A., ii, 121. 
pure, polymorphism of (RuEer and 
GoERENs), A., ii, 483. 
the A8 transformation in (HoNDA 
and TaKaot), A., ii, 105. 
measurement of the critical points of 
(Buregss and Scott), A., ii, 471. 
corrosion of (FRIEND), A., ii, 439 ; 
(WuyTeE), A., ii, 440; (THomr- 
son), A., ii, 623. 
in presence of brass (JORISSEN), 
A., ii, 568. 
passivity of (Smirs and ATEN), A., ii, 
77; (Smits and DE Bruyn), A., ii, 
122; (Smits), A., ii, 567. 
passivification of, by nitric acid 
(Youne and Hoss), A., ii, 22. 
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Iron, changes in the properties of, with 
temperature (HADFIELD, OXLEY, 
and Tompson), A., ii, 438. 

oxygen content of (Pickarp), A.,ii,623. 


influence of oxygen on the properties _ 


of (Austin), A., ii, 141. 


(Byrom), A., ii, 142. 
reactions between carbon and, and 
their oxides (FAtcKE), A., ii, 484; 
(REINDERS), A., ii, 606. 
phosphorus in (HATFIELD), A., ii, 142. 
sulphur in (Smitu), A., ii, 141. 
hematoid compounds of, in plants 
(Gora), A., i, 108. 
Iron alloys, thermo-electromotive force 
of (FULLER), A., ii, 10. 
with carbon (RurF; Rurr and Bor- 
MANN), A., ii, 36. 
i and silicon (ANDREW), A., ii, 623. 
Iron salts, action of, on the growth of 
plants (VAGELER), A., i, 457. 
Iron arsenates, coiloidal (HoLmMEs and 
RinpFvsz), A., ii, 624. 


carburisation of, at low temperatures | 


ammonium chloride (LEHMANN), A., | 


ii, 142. 

oxides (SosMAN and Hostetter), A., 
ii, 331. 

phosphates, colloidal (HotmEs and 
Rinprvsz), A., ii, 624. 

phosphide (Spencer), A., ii, 255. 

‘ calcium silicates (SELIVANOV), A., ii, 

254. 


ammonium alum, hydrolysis of (RAE), | 


T., 1331. 

Ferric salts, velocit 
metals in (VAN 
A., ii, 608. 

chloride, transport number of the 
ferric ion in solutions of (Hopr- 
GARTNER), A., ii, 11. 
mixed crystals of ammonium 
chloride and (Rrrzet), A., ii, 
568. 
estimation of oxychloride and of 
free acid in (Frtsr), A., ii, 116. 
oxide, dissociation of, in air (Ho- 
STETTER and SosMAN), A., ii, 
440. 


AME and HILt), 


of solution of 


colloidal hydrated, osmotic pres- | 
/ sure of (VAN DER FEEN), A., ii, | 


377. 


equilibrium of calcium oxide with | 


, (Sosman and Merwry) A,, ii, | 

618. | 

Ferrous chloride, transport number of | 

i the ferrous ion in solutions of | 

1 (STePNiczKA-MARINKOVIC), A., 

| me Sh 

sulphate, effect of salt solutions on | 
the oxidation of (MACARTHUR), 
A., ii, 607. | 
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Iron organic compounds :— 
salts of, with organic acids (PIcKER- 
NG), T., 235; A., i, 306. 
Ferric salts of organic acids (WEIN- 
LAND and PascHEn), A., i, 314. 
Steel, resistance and chemical consti- 
tution of (CAMPBELL), A., ii, 
142. 
dissociation theory applied to solu- 
tions in (CAMPBELL), A., ii, 37. 
a-B8-transformation in (DRIEsEN), 
A., ii, 484, 
corrosion of (FRIEND), A., ii, 439; 
(AITCHISON), A., ii, 489, 622; 
(Wuyte), A., ii, 440; (Hap- 
FIELD and Frrenp), A., ii, 622; 
(THompson), A., ii, 623. 
oxygen content of (PICKARD), A., 
li, 623. 
deoxidation of (Boytston), A., ii, 
623. 
phosphorus in (HATFIELD), A., ii, 
142. 


occlusion of slag in (GroLITTI and 
ZuBLENA), A,, ii, 37 
alloy, gases occluded in (DonaLp- 
son), A., ii, 622. 
corrosion of (HADFIELD), A., ii, 
438. 
action of sulphuric acid on 
(ArrcHtson), T., 288; A., ii, 
255. 


estimation of carbon in (CAIN and 


Cigaves), A., ii, 343; (LE 
CHATELIER and Boarrcn), A., ii, 
394. 


estimation of chromium and vana- 
dium in (KettEy and Conant), 
A., ii, 540. 
estimation of manganese in (SzAsz), 
A., ii, 647. 
estimation of nitrogen in (TscuHI- 
SCHEVSK]), A., ii, 141. 
estimation of phosphorus in (FRIE- 
DrIcH), A., ii, 490. ; 
estimation of sulphur in, volume- 
trically (ZsCHIEGNER), A., ii, 
340. 
See also Chromium steel. 
Iron (in general) detection and estima- 
tion :— 
detection of, in filter paper after 
treatment with hydrofluoric acid 
(GAWALOWSKI), A., ii, 116. 
detection of, in presence of thallium, 
titanium and zirconium (Brown- 
ING, Simpson, and PorreER), A., ii, 
536. 
estimation of, volumetrically 
(Branpt), A., ii, 539. 
estimation of, in presence of copper 
(Epear), A., ii, 346. 
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Iron (in general) detection and estima- | Jaundice, production of, by absorption 


tion :— 

estimation of, in lead and its com- 
pounds (WuIre), A., ii, 115. 

estimation of, in presence of organic 
substances (FERRARI), A., ii, 152. 

estimation of carben in (CAIN and 
CLEAVRs), A., ii, 343. 

estimation of nitr gen in (TsCHISCHEV- 
SKI), A., ii, 141. 

estimation of phosphorus in (FriEp- 
ricH). A., ii, 490. 

Iron carbon system, place of martensite 
in (BxontewskKI), A., ti, 440. 

Iron electrodes. Ser Electrodes. 

Iron ore from the Philippine Islands 
(Pratt ; Pratrand Lepnicky), A., ii, 
43. 

Isatan, constitution of (Lerivre), A., i, 
430. 

Isatide, constitution of (HELLER), A., i, 
753. 

Isatin, preparation of (FARBWERKE 
vorM. Meister, Lucius, & Brin- 
mNG). A., i, 668. 

a-Isatinanthranilide (FRIEDLANDER and 
ROxsCHDESTWENSKY), A., i, 80. 

Isatogenic acid, aud 6-nitro-, esters of 
(PrEiFFER, BraupgE, Fritscn, HAL- 
RERKSTADT, KrrcHHOFF, KL&BER, and 
Witrkop), A., 1, 332. 

‘* Tsatosulphurylindoxyl ” (CLAAsz), A., 
i, 753. 

Isatyde, constitution of (LEFEVRE), 
A., i, 430. 

Isethionic acid, ammonium sali, action 
of heat on (Mrvake), A., i, 7. 

Isethionylaminobenzoic acids, and their 
salts (SALKOWskKI), A., i, 815. 

Isomerisation, influence of concentration 
on (MILLER), A., ii, 20. 

Isomerism, dynamic, and rotatory dis- 

persion (PATTERSON), T., 1204. 
keto-enol (DizcKMANN), A., i, 820, 
822. 
position, relation of optical activity 
to (CoHEN, WooprRorrr, and 
ANDERSON), T., 222; A., ii, 206. 
Isoprene, preparation of (OsTROMISSLEN- 
SKI), A., i, 241, 
from ry (ScHorGER and Sayre), 
oy by & 
conversion of, into caoutchouc (OsTRO- 
MISSLENSKI), A., i, 276. 
analysis, purification and reactions of 
(OsTROMISSLENSKI), A., i, 243. 
Ivy, poison. See Rhus toxicodendron. 


J. 


Jam, estimation of salicylic acid in 
(MULLER-Hogss.y), A., ii, 353. 


of picric acid (PuGNAN and 
Sauron), A., ii, 54. 
change of hemoglobin into bile-pig- 
ment in (Hooper and WHIpPLE), 
A. i, 1. 
Jellies rate of change in (LiIzsEGANG), 
A., ii, 236 


Kairoline, 6-chloro-, and its salts (v. 
Braun), A.. i, 649. 
Kalioalunite (WHERRY), A., ii, 627. 
Kaliohitchcockite (WHERRY), A., ii, 
627. 
Kaolinite (kaolin), intumescent (SCHAL- 
LER and BalILey), A., ii, 192. 
Kephalin (L&VENE and West), A., i, 
199, 298, 682, 
extraction of (MAcARTHUR and Bur- 
Ton), A., i, 612. 
thromboplastic action of (McLEAN), 
A., i, 693. 
Kerasin, constitution of (RoSENHEIM), 
A., i, 493. 
Kermes colouring matter (DimroTH and 
Friok), A., i, 561. 
5-Keto-3-acetyl-4-anisylidene-4:5-di- 
hydroiscoxazole( DieELS and SCALEICH), 
A., i, 424. 
5-Keto-3-acetyl-4-benzylidene-4:5-di- 
hydroiscoxazole, and its derivatives 
(Diets and Scuteicn), A., i, 423. 
5-Keto-3-acetyl-4-furfurylidene-4:5-di- 
hydroisooxazole, and its semicarb- 
azone (DiEts and ScHLEICcH), A., i, 
424. 
Ketoanhydrocryptopine, and its platini- 
chloride (PiRk1N), T., 986. 
Ketoisoepicryptopirubin base, and its 
salts (PERKIN), T., 1017. 
Ketodibenzoylacetylmethane, supposed 
isomerism of (DIECKMANN), A., i, 822. 
Ketodihydrobenzdioxin, and its salts 
(GHosH), A., i, 64. 
4-Keto-5:6-dimethoxydihydro‘socouma- 
rin, and its semicarbazone (PERKIN), 
T., 958. 
5-Keto-2:4-dimethyl-8y-indenopyrylium 
chloride (Sastry and Guosn), T., 
177; A., i, 283. 
2-Keto-3-diphenoldihydro-1-thionaph- 
then, and its diacetyl derivative (DA- 
nAILA and CAnpEa), A., i, 498. 
Ketoindopyranols, synthesis of (SAstRY 
and Guosu), T., 171; A., i, 283. 
1-Keto-4-methylene-1:4-dihydronaph- 
thalene, 2-hydroxy-, and its deriva- 
tives (DEAN and Wrenauerann), th 
593; A., i, 555. 


| 
' 
| 
} 
; 
i 
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4’-Keto-6-methyl-4-methylene-2:3-in- 


denopyran(1:4). See 5-Keto-2-methyl- | 


4-methylene-8y-indenopyran(1:4). 
4’-Keto-6-methyl.4-methylene-2:3-in- 
denopyran(1:4) hydrochloride. See 5- 
Keto-2:4-dimethyl-8y-indenopyrylium 
chloride. 
5-Keto-2-methyl-4-methylene-87-in- 
denopyran(1:4) (Sastry and Guosn), 
T., 178; A., i, 288. 
a-Keto-y-methylvaleramide. See iso- 
Valery] formamide. 
a-Keto-7-methyl-n-valeric acid, and its 
derivatives (PLATTNER), A., i, 205. 
1-Ketopcerinaphthindene, 6-nitro-3-hydr- 


| 
} 


| 
| 
| 
| 
} 
| 
j 


oxy-, and 6-nitro-2:3-dihydroxy-, and | 


their derivatives (CALDERARO), A., i, 
490. 


2-Keto-peri-peri-naphthindenofuran, 5- | 


hydroxy-, and its derivatives (Dry), 
A., i, 59. 
Ketone, C,H,,0, from oil of the Indian 
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| a-Keto-8-phenyl-y-benzylbutyrolactone- 


y-carboxylic acid, esters of (HEm- 
MERLE), A., i, 485. 
4-Keto-6-phenyl-4-methylene-2:3-in- 
denopyran(1:4). See 5-Keto-2-pheny]- 
4-methylene-8y-indenopyran(1:4). 
5-Keto-2-phenyl-4-methylene-Sy-in- 
denopyran(1:4) (Sastry and Ga#osH), 
T., 179; A., i, 283. 
4’-Keto-6-phenyl-4-methylene-2:3-in- 
denopyran(1:4) hydrochloride. See 
5-Keto-2-; henyl-4-methyl-8y-indeno- 
pyrylium chloride. 
4-Keto-5-pheny1-6-methy1-2:3-indeno- 
pyran(1:4), 4-imino-. See 5-Keto-3- 
pheny1-2-methyl-8y-indenopyran(1:4), 
4-amino-. 
5-Keto 3-phenyl-2-methyl-8y-indeno- 
pyran(1:4), 4-amino- (Sasrry and 
GHosH), T., 179; A., i, 283. 


| 4’-Keto-5-phenyl-6-methyl-2:3-indeno- 


deodar tree (Roberts), T., 793; A.,i, | 


732. 
Ketones, synthesis of (GriGNARD, BEL- 
LET, and CourrTor), A., i, 487. 
preparation of alkali metal derivatives 
of (FARBENFABRIKEN VoRM. F, 
Bayer & Co.), A., i, 16. 
photochemical action in mixtures of 
alcohols and (BérsEKEN and Co- 
HEN), A., ii, 464. 
condensation of aldehydes with (RYAN 
and Devine), A., i, 654. 
condensation of amides with (Picrer 
and STEHELIN), A., i, 571. 
hydrolysis of benzoylated cyano- 
hydrins of (Atoy and Rasavr), 
A., i, 263. 
catalytic reduction of (SkITA and 
Stuckart), A., i, 16. 
condensation of pyrrole-2-aldehyde 
with (LuprzynskKA), T., 1118. 
action of sodium and alkyl haloids on 
(Naear, Ocara, and Takata), A., 
i, 728. 
aliphatic-aromatic, velocity of photo- 
chemical reduction (CoHEN), A., ii, 
507. 
aromatic, catalytic reduction of (SKITA 
and BrRUNNER), A., i, 41. 
in the pyridine series, synthesis of 
(WOLFFENSTEIN and HaktTwIcH), 
A., i, 222. 
Ketones, chloro-, characterisation of 
(BualsE), A., i, 200. 
a-Ketonic acids, preparation of (BLAISR), 
A., i, 199 
semicarbazones of, and their reactions 
(Boueat.r), A., i, 817. 
a-Ketopentacosoic acid, ethylamide of 
(Brict), A., i, 464. 


pyran(1:4) hydrochloride, 4-i:mino-, 
See 5-Keto-3-phenyl-2-methyi-By- 
indenopyrylium chloride, 4-amino-. 

5-Keto-2-phenyl-4-methy1-Sy-indeno- 
pyrylium chloride (Sastry and 
GHosH), T., 178; A., i, 283. 

5-Keto-3-phenyl-2-methyl-S7-indeno- 
pyrylium chloride, 4-amino- (SASTRY 
and Guosu), T., 179; A., i, 283. 

1-Keto-1:2:3:4-tetrahydronaphthoic acid, 
2-hydroxy- (Derick and Kamm), A., 
i, 395. 

4-Keto-1:2:3:4-tetrahydro-8-naphthoic 
acid, and its semicarbazone (DERICK 
and Kamm), A., i, 395. 

Ketotetrahydropyridazines. See Pyrid- 
azinones. 

a-Ketotricosoic acid, derivatives of 
(Briet), A., i, 464. 

5-Keto-2:2:4-trimethyltetrahydrofuran, 
4-hydroxy-, derivatives of (KoHN and 
OsTERSETZER), A., i, 605. 

Kidneys, perfusion of, with colouring 

matters (GERZOwITSCH), A., i, 450. 
potassium in (MacNiper), A., i, 
191. 

Kinetic theory based on Dieterici’s equa- 
tion (TiNKER), A., ii, 516. 

Koechlinite (SCHALLER), A., ii, 631. 

Kynurenic acid, feeding experiments 
with (Asayama), A., i, 860. 

Kyrines (Freunp), A., i, 103. 


L. 


Laboratory apparatus (KIPPENBERGER), 
A., ii, 636 

Lac, Japanese, constituents of (MAJIma), 
A., i, 36; (Masima and Tanara), 
A., i, 38 
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Lactalbumin, comparison of caseinogen, 
edestin and, for purposes of (OsBoRNE 
and MENDEL), A., i, 690. 

Lactic acid, formation of, in fermenta- 
tion (BirGeErR), A., i, 194; (LopEz 
PérREz), A., i, 529. 

effect of pancreatic extract on the 
formation of, in muscle (WINFIELD 
and Hopxrns), A., i, 189. 

photochemical oxidation of, by benzo- 
phenone (CoHEN), A., i, 490. 

fermentation of, by yeast (PALLADIN 
and SABININ), A., i, 620. 

calcium sodium salt (WULFING), A., i, 
708. 

sodium salt, effect of, on the reaction 
of the blood (Momosg), A., i, 230. 

p-nitrophenylhydrazides of (DAKIN), 
A., i, 594. 

detection of, in leathers and tanning 
liquids (LAUFFMANN), A., ii, 56, 
57 


estimation of (OnLsson), A., ii, 542. 

Lactic acid, 8-chloro-, ammonium salt 

(McMaAsTER and Mawttt), A., i, 707. 

Lactones, reactions of (Koun and OstEr- 

SETZER), A., i, 605. 

Lactose (mi/k-sugar), rotation of acetyl 
derivatives of (HUDSON and SAYRE), 
Aes i, ZR. 

decomposition of, by Bacillus bul- 
garicus (QUAGLIARIELLO and VEN- 
tuRA), A., i, 619, 699. 
accessory substances in, which promote 
growth (DRUMMOND), A., i, 522. 
Levulic acid tolylhydrazones (MuN- 
GIoLo). A., i, 78. 
Leevulose (d-fructose ; fruit-sugar), mu- 
tarotation of (PATTERSON), T., 1225. 
new form of (IRVINE and RoBEerTson), 
T., 1204. 
effect of salt solutions on the oxidation 
of (MacArruHuR), A., ii, 607. 
reducing power of (WiLson and 
ATKINs), A., ii, 399. 
penta-acetates (HuDsoN and Bravns), 
A., i, 118. 
detection of, by the diphenylamine 
reartion (RADLBERGER), A., ii, 55. 
a-Leevulose, configuration of (BOESEKEN, 
KEksTJENS, and Kramer), A., i, 596. 
Lamp, sodium, for the polarimeter 
(Fxericus), A., ii, 405. 
Lariz occidentalis, galactan in (SCHORGER 
and Smita), A., i, 589. 

Laurie acid, metallic salts, solubilities 
of (Jaconson and HouMEs), A., i, 
462. 

ammonium salt (McMAsSTER 
Mactu), A., i, 707. 

ferric salt (WEINLAND and PascHEn), 
A., i, 314. 


CX. ii. 


and 
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Lauric acid, separation of, from other 
fatty acids (JacoBsoN and HoLtmgs), 
A., i, 462. 

-a-Lauro-8y-dibutyrin (ABDERHALDEN 
and E1tcnwa.p), A., i, 10. 

Lead, high frequency spectra of (Srgc- 
BAHN and Friman), A., ii, 167 ; 
(Sreepaun), A., ii, 463. 

radioactive, density of (RICHARDS and 
Wapsworts), A., ii, 251. 

electro-deposition of (MATHERS and 
McKinney), A., ii, 10. 

electrode potential of (v. HEvEsy 
and PaNETs), A., ii, 9. 

anodic solution of (Brut), A., ii, 76. 

action of gases on, at high tempera- 
tures (STAHL), A., ii, 102. 

solid solutions of compounds of, with 
those of the rare earths (ZAMBO- 
NINI), A., ii, 249. 

assay of (Torosstan), A., ii, 345. 

Tead alloys with tellurium (Kimura), 
A., ii, 34. 

Lead salts, action of, on growth of plants 
(Sturzer), A., i, 704. 

Lead arsenates, preparation of (SMITH), 
A., ii, 619; (McDonnExit and 
Sirsa), A., ii, 620. 

chlor-arsenate. See Mimetite. 
haloids, density and expansion co- 
efficients of (BAxTER and Haw- 
Kins), A., ii, 221. 
alkali haloids (RimBacH and FLEcK), 
A., ii, 333. 
nitrate, solidification curve of mix- 
tures of ammonium nitrate and 
(Boertcr), A., ii, 81. 
peroxide, preparation of (PANOPOLUS), 
A., ii, 328, 
Triplumbic tetroxide (red lead), forma- 
tion of (MILBAUER), A., ii, 
33. 
ana'ysis of (ScHAEFFER), A., ii, 
271. 

Lead su'phate, equilibrium of the re- 
action of potassium chromate with 
(MILBAUVER and Kouy), A., ii, 
441, 

equilibrium of sulphuric acid, water 
and (Donk), A., ii, 180. 

solubility of, in ammonium acetate 
and its separation from alkaline 
earth sulphates (MARDEN), A., ii, 
270. 

Lead organic compounds :— 

salts of, with organic acids (PICKER- 
ING), T., 235; A., i, 306. 

diphenyldi-o-tolyl] (LEDEKER), A., i, 
446 


tetra-alkyls, and their halogen deri- 
vatives (GRUTTNER and Kravse), 
A., i, 684, 799, 800. 
40 


Lead, estimation of, as sulphite (PrL- 
LET), A., ii, 450. 
estimation of, volumetrically (Wap- 
DELL), A., ii, 579. 
estimation of copper and iron re and 
in its compounds (Wuirs), A., ii, 
115. 
Lead electrode. See Electrode. 
Leather, detection of mineral acids and 
= acid in (LAUFFMANN), A., ii, 


Leaves, presence of magnesium in, and 
its influence on assimilation (AN- 
DkE), A, i, 455. 

displacement of nitrogenous and mine- 
ral substances in, by water (ANDRE), 
A., i, 238. 

Lecithin, effect of electrolytes on the 
osmotic pressure of suspensiuns of 
(Tuomas), A A., ii, 18. 

influence of, on growth of mice 
(RoperTson ; RoBEerTSON and Cut- 
LER), A., i, 690. 
brain, nitrogenous constituents of 
4 DaRRaw and MacArTHUR), A 
66. 
Lectures. delivered before the Chemical 
Society (Brace), T., 252; A., ii, 
ay (Horkins), T., 629; A., i, 


muaine experiments, new, to demon- 
strate the volume a be- 
tween gases (KONG), A., ii, 426. 
Lemon juice, ester acids extracted from 
(WoLFriM and Pinnow), A., i, 629. 
Leprosy, treatment of, with sodium 
gvnocardate (RocEs). A., i, 849. 
Leucite, solubility of, in sulphurous 
acid (ScHROEDER), A., ii, 566. 
/-Leucylglyeyiglycine (ABDEKHALDEN 
and Fopor), A., i. 376. 
l-Leucylpentaglycylglycine (ABDER- 
HALDEN an! Fowor), A., i, 376. 
pr) (ABDERHAL- 
DEN and Fopor), A 376. 


1-Leucyltriglycyl-/ leucylpenta lycyl- 
ar ABVERHALDEN and Fovor), 
+» i 377. 


l-Leueyltriglyeyl-/ leucyltriglycyl-/- 
leucylpentaglycylglycine (ABDER- 
HALPEN and Fopor), A., i. 377. 

l-Leucyltriglycyl-/ leucyltriglycyl-/- 
ee re. 
glycine (ABVERHALVEN and Fopor), 
A., i, 377. 

Libocedrene (ScnorcEr), A, i, 321. 

Lnbocedrus decurrins (incense cedar), oil 
from (SenHoreer), A., i. 320. 

Lichens, constituents of (HxEssr), A., i, 

4 


and their use for food (Hesse), A., 
i, 7 j 
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A., ii, 


Light, absorption of (MreTHINe), 
463. 


and — yee (Baty and Try- 
HORN), A , li, 278. 
by i inorganic compounds (BRANNI- 
GAN and Macsets), T., 1277. 
effect of, on cvulloidal svlutions 
(N ORDENSON), A., ii, 90. 
monochromatic, temperature-coeffici- 
ents of the action of (Papoa; 
Papoa and Mervin}), A., ii, 592. 
ultra-violet, action of, on alcoholic 
fermentation (RomoLo and KEmo 
DE Faz), A., i, 236. 
action of, on living cells (BURGE), 
A., i, 234. 

Lignone, "constitution and reactions of 
(Cross and BEVAN), A., i, 467. 

Lime. See Calcium oxide. 

Lime-sulphur _ liquors, 

(CHarIN), A., ii, 
(Averitt), A., ii, 488. 

estimation of thiosulphates in (BLUM- 
ENTHAL and AvekittT), A., ii, 
572. 

—— analysis of (BEHRMAN), A., 
ii, 26 

Limonene, oxidation of, by ozone (HarR- 
RIFS and ADAM), A., i, 658 

Limulus polyphemus, reduction of oxy- 
hemoglobin in the serum of (ALs- 
BERG), A.. i, 181. 

Linoleic acid, glycerides of (GriN and 
ScHONFELD), A., i, 248. 

Linolenic acid, oxidation of (SaLway), 
T., 183; A., i, 250. 

Linoleodi-palmitins and -stearins (Grin 
and S: HONFELD), A., i, 249. 

Linseed, preparation of colloidal solu- 
tions from (GurBreER, Huser, and 
Kvny). A., ii 476, 522. 

Linseed oil, oxidition of (Satway), T., 
138; A., i, 250. 

Lipoids, wece-sity of, for life (STEPP), 

A., i, 449 
distribution of, in human _ blood 
(Boor), A., i, 687. 
in blood in diabetes (BLoor, Josiin, 
and Hornor), A., i, 776. 
relation of, to —— (SULLIVAN 
and VorGTLty). A., 
ovarian, composition — morphology 
of (FAuRE-FREMIET), A., i, 693. 
Liquids, charge acquired by snlid dielec- 
trics in contact with (CorHN and 
FRANKEN), A,, ii, 171. 
size and es of the ions in (v. 
HeveEsy), A., 1i, 594. 
specific heat of (HaxTUNG), A 
80. 


analysis of 
262, 340; 


+, Uy, 


heat of vaporisation of (ALBERTOSI), 
A,, ii, 218. 
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Liquids, thermal expansion of (AL- 
BERTOS!), <A., ii, 214, 414; 
(PrupD’HOMME), A., ii, 414. 

and compressibility of, at low temper- 
atures (Seirz, ALTERTHUM, and 
LEcHNER), A., ii, 173; (SEITZ 
and LecHNER), A., ii, 174. 
density of, formula for (PRUD’HOMME), 
A., ii, 600. 
surface tension of (JAEGER and Kany), 
A., ii, 126, 128. 
vapour pressure of, at low tempera- 
tures (DkUCKER, JIMENO GIL, and 
KanGRro), A., ii, 82. 
supersaturated solutions of, in liquids 
(Davis), A., ti, 419. 
equation of state for (MacDouGALL), 
A., ii, 215. 
velocity of vaporisation of (LE BLANc 
and WUPPERMANN), A., ii, 234. 
anisotropic, electrical conductivity of 
(SvepBERG), A., ii, 211. 
chemical reactions in (SVEDBERG), 
A., ii, 306, 383 
mixed, properties of (MorGAN and 
Davis), A., ii, 224; (MorGan 
and Ec torr), A., ii, 296. 
binary, vapour pressures of (TINK- 
ER), A., ii, 516. 
vapour pressure and _ specific 
volume of (CAMPBELL; Lart- 
TEY), A., ii, 83. 
fractional distillation of (CHEN- 
ARD), A., ii, 175. 
organic, decomposition of, in the 
electric arc (TARCZYNSKI), A., i, 
625. 
estimation of the hydrion concentra- 
tion in (WAGNER), A., ii, 392. 
Lithium salts, poisonous action of, on 
plants (FRERKING), A., i, 875. 

Lithium haloids, thermal analysis of 
mixtures of lithium hydroxide with 
(Scarpa), A., ii, 99. 

hydroxide, thermal analysis of mix- 
tures of lithium haloids with 
(Scarpa), A., ii, 99. 

sulphate, equilibrium of manganous 
sulphate and (CALCAGNI and Mar- 
oTTA), A., ii, 141. 

Liver, formation of carbohydrates in 
(LomBroso and ArtTom), A., i, 
524. 

effect of phloridzin on the formation 
of glycogen in (EPSTEIN and BAEHR), 
A., 1, 232. 

formation of urea in the (JANSEN), 
A., i, 299; (LérruER), A., i, 771. 

rabbit’s, carbohydrate metabolism in 
(ABELIN), A., i, 523. 

Léllingite (BEUTELL and LORENZ), A., 

ii, 142. 
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Lucerne (alfalfa), constituents of oil 
from seeds of (J ACOBSON and HoLMEs), 
A., i, 459. 

Lucinite (SCHALLER), A., ii, 629. 

Lysine, stimulation of growth by 
(BuckNER, Notuav, and KaAstTLp), 
A., i, 102. 

Lyxohexosamine hydrochloride (Lrv- 
ENE), A., i, 713. 


Magnesia. See Magnesium oxide. 

Magnesium, preparation of, electrolytic- 
ally (FRARY and Berman), A., ii, 
33. 

Magnesium, spectra of (McLENNAN), 

A., ii, 166. 
ionisation potentials and absorption 
spectra of (McLENNAN), A., ii, 
591. 
action of, on arsenic, antimony, and 
tin sulphides (Pertvsi), A., ii, 3. 
in leaves (ANDRE), A., i, 455. 
excretion of, in urine (JAcoBy), A., i. 
527. 

Magnesium salts, precipitation of, by 
ammonium carbonate (FICHTER and 
OsTERWALDER), A., ii, 566, 

effects of injection of (KLEINER and 
MELTZER), A., i, 353. 

Magnesium carbonate, reactions of 
(QEcHSNER DE CONINCK), A., ii, 
482. 

chloride, analysis of (BouRDET), A., 
ii, 198. 
haloids, etherates of (DoMANICK]), A., 
i, 198. 
oxide (magnesia), temperature of reac- 
tion between graphite and (Kow- 
ALKE and GRENFELL), A., ii, 30. 
equilibrium of lime, alumina and 
(RANKIN and Merwin), A., ii, 
249. 
ammonium phosphate, stability of, 
and its use in estimations (JONES), 
A., ii, 394. 
sulphide, pure, preparation and phos- 
phorescence of (TIEDE), A., ii, 
619. 

Magnesium organic compounds, action 
of cyanogen and its haloids on 
(GRIGNARD, BELLET, and CourTor), 
A., i, 487. 

action of, with esters (STADNIKOV), 
A., i, 259, 260. 

salts of, with organic acids (PICKER- 
1nG), T., 244. 

aryl haloids, action of, on dicarboxylic 
acids (DitTHEY and Last), A., i, 
821. 


ii, 820 


Magnesium estimation and separa- 

tion :— 

estimation of, in natural waters (Kay 
and NEwLAnps), A., ii, 345. 

separation of calcium and, use of 
paper. -pulp eo in (Joprw1 and 

ELLOGG), A., ii, 198, 
= ata dispersion (Ricnarp- 

son), A., ii, 280. 

Magnetic susceptibility, influence of 
temperature on (HoNDA and IsHI- 
waRA), A., ii, 78. 

of salts in organic solvents (QUARTA- 
ROLI), A., li, 413. 

eae effect (ScHTscuu- 
KAREY), A., 172. 

Magneto- Rom SF (QUARTAROLI), A., 
ii, 123 

of complex compounds (LirscHITz and 
RoOsENBOHM), A., ii, 11. 

Maize, constituents of the embryo of 
(WINTERSTEIN and WiNscuHe), A., 
i, 538. 

nutritive properties of (HoGAN), A.., i, 


action of calcium carbonate on the 
growth of (BuarR and McLEay), 
A., i, 590. 

protein reserves in the a of 
(PETTIBONE and KENNEDY), A., i, 
875. 

Malacone from pegmatites of Madagascar 
(Lacroix), A., ii, 336. 

Maleic acid, conversion of, into succinic 
acid derivatives, and its collidine and 
picoline salts (Lutz), A., i, 73. 

Malic acid, metallic salts of (PICKER- 

1nG), T., 236; A., i, 306. 
urany! ester, rotation of (Mazzuc- 
CHELLI and SaBaTIn}), A., i, 14. 

Malic acids, thiol-, optically active 
(HOLMBERG), A, i, 307. 

Malonanilic acids, dibromo-, chloro- 
bromo-, aud dichlorodibromo-, and 
their derivatives (CHATTAWAY and 
Cuiemo), T., 101; A., i, 258. 

Malonic acid, chromous salts (TRAUBE 

and Goopson), A., ii, 625. 

trichloro-tert.-butyl esters (WOLFFEN- 
STEIN, Lorwy, and BacusTEz), A., 
i, 198. 

Maltase, distribution of, in plants 
(Davis; DatsH), A., i, 535. 

Maltose, rotations of acetyl] derivatives 
of (Hupson and Sayre), A., i, 711. 


Man, utilisation of inositol by (ANDER- 
son and BosworTs), A., i, 688. 

Manandonite (Lacrorx), A., ii, 336. 

ae mag o-nitro-, acetyl derivative 
(ALBERT), A., i, 821. 

Mandelic acids, o-nitro-, a 
of (G. M, and R, Roprnson), A , i, 166. 
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Manganese in the Alps (JADIN and 

AsTRuUC), A., ii, 145. 

in springs of the Plain of Languedoc 
(JADIN and Astruc), A., ii, 346. 

in natural waters (VINCENT), A., ii, 
187. 

occurrence of, in deep-sea deposits 
(MoLencraAAFP), A., ii, 42. 

Manganese alloys with bismuth (Br- 
KIER), A., ii, 36. 

Manganese salts, oxidation of solutions 

of, in presence of air (LENHER), A., 
ii, 253 
effect of, on ammonification and nitri- 
fication in soils (BRown and MIn- 
GEs), A., i, 703. 

manurial experiments with (MAsoNT), 
A., i, 589. 

action of, on the growth of plants 
(VAGELER), A., i, 457. 

Manganese nitride, mage suscepti- 
bility of (Isn1wara), A ., ii, 412, 
oxide, formation of mixed <a of 
cobalt oxide and (HEDVALL), A., ii, 

255. 
trioxide in glass (Scuors), A., ii, 
105. 
anic compounds, constitution of, 
(MEYER), A., ii, 483. 

Manganous salts, oxidation of, by 
nitrous acid (PRANDTL), A., ii, 
621. 

arsenate, preparation of (DEIss), A., 
ii, 247. 

sulphate, equilibrium of, ° with 
lithium, potassium and sodium 
—— (CaLcacni and Ma- 
roTTa), A., ii, 141. 

Manganese organic compounds, salts 
of, with organic acids (PICKERING), 
T., 235; A., i, 306. 

Manganese detection and estimation :— 
detection of (Dospsrn), A., ii, 200. 
detection of, in pigments and varnishes 


(SacHER), A., ii, 451. 
estimation of, in steel (SzAsz), A., ii, 
647. 
Manganese slag (Lorenz), A., ii, 254. 


Mangostin, molecular weight of (VAN 
SCHERPENBERG), A., i, 321. 
Mannitol, compounds of alkaline borates 
_— and NossowItTscH), A 
i, 
compounds of barium and strontium 
hydroxides with — HusMANN, 
and NossowitTsc#), A., i, 594. 
acetone, anisoyl and salicoyl er 
of (FIscHER and BERGMANN), A., 1, 
365. 
8-Mannitol, acetone derivative (FIschER 
and Runp), A., i, 364. 
Mannoheptaric acid (Price), A., i, 18. 
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8-Manno- heptitol, -heptonic acid and 
-heptose, and their derivatives 
(Prince), A., i, 19. 

Mannoketoheptose, ard its bromopheny]- 
hydrazone (La Force), A., i, 357. 

d-aa-Manno-octaric acid, lactone of 
(Perrce), A., i, 19. 

Manures, nitrogen in (PEMBER and 
HARTWELL; TOTTINGHAM), A., i, 
460. 

estimation of phosphoric acid in 
(INczE), A., ii, 490. 

artificial, estimation of potassium in 

(Pitz), A., ii, 51. 

Margaric acid, ethylene esters of (Rur- 
TAN and Rorsuck), A., i, 116. 

Margarosanite from Franklin, New 
Jersey (Forp and BRADLEY), A., ii, 
532. 

Mariposite, identity of alurgite and 
(SCHALLER), A., ii, 631. 

Martensite, position of, in the iron- 
carbon system (BRONIEWSKI), A., ii, 
440. 

Mass action, law of (Prins), A., ii, 232. 

Matter, elastic and plastic conditions of 
(OsTROMISSLENSKI1), A., ii, 178. 

Meat, detection and estimation of 
~ jr and nitrites in (AcEz), A., ii, 
537. 

Meionite, identity of cancrinite and 
(Borcstr6ém), A., ii, 145. 

Melanochalcite (HunT and Kraus), A., 
ii, 193. 

Melibiose, preparation of (HUDSON and 

Harpino), A., i, 120. 
octa-acetate (HupsON and JoHNSON), 
#., 5, 817. 

Melitite group, minerals of (SCHALLER), 
A., ii, 632 

Mellitic acid, nitrogenous derivatives of 
(Mumm), A., i, 402. 

Mellophanic acid, synthesis and consti- 
tution of (FREUND, FLEISCHER, and 
Prartorivs), A., i, 317. 

Melting-point determinations (KNAPP), 

A., ii, 80. 
at high temperatures, apparatus for 
(RASSFELD), A., ii, 124. 

Membranes, semipermeable, structure of 
(TINKER), A., ii, 298. 

Menthan-2-one, 8-chloro-, preparation 
and derivatives of (MULLER), A., i, 320. 

A®6-Menthen-2-one, 8-chloro-, derivatives 
of (Mier), A., i, 320. 


Menthone, derivatives of (WALLACH, | 


GrEernarnt, and JESSEN), A., i, 488. 
Menthylamine chlorate (Darra and 
Cuoupnury), A.,, i, 470. 


Mercaptopropylphthalamic anhydrides, | 


and their derivatives (MyLivus), A., i, 
633. 
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Mercury, high frequency spectra of 
(SigGBAHN and Frimay), A., ii, 
167. 

infra-red spectra of (DEARLE), A., ii, 
590. 

values of 6 and Va for (VAN LAar), 
A., ii, 610. 

and its oxides, colloidal forms of 
(AMBERGER), A., ii, 380. 

Mercury alloys, electrical transference 
in (Lewis, ADAMS, and LANMAN), 
A., ii, 76. 

volume changes of (WirscuMip7), 
A., ii, 517. 
with the alkali metals, density of 
(WitHRow), A., ii, 431. 
with thallium (Roos), A., ii, 329. 
vapour pressure of (HILDEBRAND 
and Eastman), A., ii, 14. 

Mercury :— 

Mercurie salts, action of, on alumin- 
ium foil (Mrnovici and Grozea), 
A., ii, 199. 

chloride, association of aqueous 
solution (LINHART), A., ii, 483. 
action of, on sulphites, thiosul- 
phates and polythionates (SAN- 
DER), A., ii, 136. 
poisoning by. See Poisoning. 
titration of (RrgssEr), A., ii, 
455. 
oe (Bruni and Levr), A., ii, 
27. 
cyanide, action of, on salts and 
ester-salts of thiosulphuric acid 
(GuTMANN), A., i, 637. 
iodide, action of hydrogen sulphide 
on (FRANCHEsCH!), A., ii, 530. 
compound of ethyl iodide, ethyl 
disulphide and (RAy), T., 611; 
A., i, 544. 
reactions brought about by (HART- 
LEY), T., 1302. 
nitrite,compound of ethy] disulphide 
and (RAy), T., 187; A., i, 247. 

Mercurous chloride (calomel), vapour 

pressure of (SMITH and CAL- 
VERT), A., ii, 298. 
electrode. See Electrode. 
Mercury organic compounds, prepara- 
tion of (GRIGNARD), A., i, 683 
with aromatic alcohols (GRIGNARD 
and ABELMANN), A., i, 228. 

compounds with quinoline(CHEMISCHE 
FABRIK VON HEYDEN), A., i, 446. 

salts of, with organic acids (PIcKER- 
ING), T., 244. 

salts of aromatic tellurides (LEDERER), 
A., i, 40. 

mercaptide nitrites, and their reaction 
with alkyl iodides (RAy), T., 181, 
603 ; A., i, 246, 542 
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Mercury organic compounds :— 
2-mercaptothiazoline nitrite, and its 
compound with ethyl iodide (RAy), 
T., 607; A., i, 543. 

phenylmercaptide (LEcHER), A., i, 41. 

Mercuriacetophenone, 0-w-dichloro- 
(GRIGNARD and ABELMANN), A., i, 
229. 

Mercuribenzophenone, dichloro- 
(GRIGNARD and ABELMANN), A,, i, 
229. 

Mercuri-8-phenylbutan-8-ol, a-chloro- 
(GRIGNARD and ABELMANN), A., i, 
229. 

Mercurisulphobenzoic acid, prepara- 
tion of alkali salts of (CHEMISCHE 
FABRIK VON HEYDEN), A., i, 518. 

Mercury detection, estimation, and sepa- 
ration :— 

detection of (Mrnovict and Grozea), 
A., ii, 199. 

detection of, in urine (PERELSTEIN 
and ABELIN), A., ii, 151. 

estimation of (BOTTGER and HEINz«), 
A,, ii, 450. 

estimation of, volumetrically(ADANTI), 
A., ii, 579. 

estimation of, electrolytically, in mer- 
cury salicylates (MURRAY), A., ii, 

estimation of, electrolytically, in mer- 
cury oleates (MurRRAY), A., ii, 271. 

estimation of, in organic compounds 
(GRIGNARD and ABELMANN), A., ii, 
149. 

estimation of, in pharmaceutical pre- 
parations (STRICKLAND), A., ii, 271. 

separation of silver and (Vv. ZWEIG- 
BERGK), A., ii, 344, 

Mesoyohimbine (Srizcet), A., i, 286. 

Metabolism, data of experiments on 
(GerHart, Dv Bots, and Lvsk), 
A., i, 860. 

in man, influences of salicylates on 
(Dennis and Means), A., i, 614. 

of amino-acids (LomBroso), A., i, 101. 

basal, units of reference for (MOULTON), 
A., i, 348. 

carbohydrate (UNDERHILL), A., i, 685, 

686. 
in the rabbit’s liver (ABELIN), A., 
i, 523. 

of chlorides in diabetes (LEBENSOHN), 
A., i, 190. 

creatine (UNDERHILL; UNDERHILL 
and Baumann), A,, i, 865. 

nitrogen, influence of amino-acids on 

(ABDERHALDEN), A., i, 580. 
in dogs (CALDWELL and CLot- 
worthy), A., i, 521. 

nuclein (THANNHAUSER and Dorr- 

MULLER), A., i, 522. 
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Metabolism of parabanic acid (LEwts), 
A., i, 182. 
protein, sparing action of carbo- 
hydrates on (Kocuer), A., i, 
689. 
influence of carbohydrate and fat 
on (Tsvs1), A., i, 231. 
sulphur (Lewis), A., i, 689. 
Metafulminuric acid, constitution of 
(UpIant), A., i, 253. 
Metal-ammines, constitution of (FRIEND), 
T., 715; A., i, 637. 
complex, absorption 
(SarpatA), A., ii, 277. 
Metallic bromides, compounds of ure- 
thanes and (GreHE & Co.), A., i, 
125. 
‘* fogs ” (LonENz and Hrece), A., ii, 
207 ; (Lorenz), A., ii, 464. 
carbonates, ultra-red spectra of 
(SCHAEFER and ScHUBERT), A,, ii, 
506. 
chlorides, hydrated, dissociation ten- 
sion and vapour pressure of (DERBY 
and YNne6veB), A,, ii, 516. 
cyanides, reaction of methyl iodide 
with (HARTLEY), T., 1296. 
hydroxides, amphoteric (Woop and 
Buack), T., 164; A., ii, 188, 
oxides, crystalline structure of (VE- 
GARD), A., ii, 405. 
action of oxygen on, at high tem- 
perature and pressure ( MILBAUER), 
A., ii, 528. 
reduction of (NEWBERY and Prins), 
A., ii, 256. 
mixtures of alkaline earths with 
(GuareEscat), A., ii, 529. 
compounds of cobalt oxide and 
(HEDVALL), A., ii, 331. 
action of phenylhydrazine with 
(Puxeppv), A., i, 292. 
salts, refractive index of solutions of 
(HEYDWEILLER and Gruss), A., 
ii, 364. 
absorption spectra of solutions 
of (SCHAEFFER, PAULUs, and 
JonEs), A., ii, 66. 
absorption spectra of the vapours of 
(Evans), A., ii, 167. 
conductivity of mixtures of (SAN- 
DONNINI; ScHocu and FELsINs), 
A., ii, 596. 
conductivity and luminosity of, in 
flames (WiLson), A., ii, 72. 
ionisation and conductivity of 
(RANDALL), A., ii, 285. 
electrical conductivity of, in pyrid- 
ine (ANDERSON), A., ii, 74. 
conductivity and viscosity of solu- 
tions of, in formamide (Davis, 
Putnam, and Jongs), A., ii, 74. 


spectra of 
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Metallic salts, magnetic susceptibility 
of, in —— solvents (QUAR- 
TAROLI), A. » ii, 413. 

hydrotropism of solutions of 
(NEvuBERG), A., ii, 555. 

hydrated crystalline, dehydration of 
(Rak), T., 1229. 

equilibrium. of higher alcohols, 
water ~ (FRANKFORTER and 
TemPLe), A., ii, 92. 

compounds of 2:3-dimethyl-y-benz- 
thio; yran and (Simonis and 
Euias), A., i, 660. 

compounds of ethylenedithiolacetic 
acid and its esters with (TIBERG), 
A., i, 790. 

complex compounds of sulphur di- 
oxide with (Erpuraim and Korn- 
BLUM), A., ii, 614. 

absorption ie _by plants (Panta- 
NELLI), A., i, 871. 

sulphates, ultra-red spectra of 
(ScHaEFER and ScuusBerr), A., ii, 
506. 

sulphiles, action of thionyl — 

on (NorrH and Conover), A 
ii, 28. 

colloi!al, physiological action of 
(Mzgneeuzzi), A.. i, 450 

Metallography, ‘‘lever law” of 

(Brent), A., ii, 19. 

Metals, physical properties of (STUART), 

A., ti, 124. 

ab-orption spectra of (McLENNAN), 
A, ii, 591. 

Bunsen flime spectra of vapours of 
(McLENNAN and THomson), A., ii, 
590. 

high frequency spectra of (SIEGBAHN 
and Srevstk6o), A., ii, 205. 

electron theory of (MAkcH), A., ii, 
366. 

galvanic were of (van De- 
VENTER), A., ii, 172, 369. 

ionisat on of vapours of, in flames 
(McLENNAN and Keys), A., ii, 590 ; 
(McLennan), A., ii, 591. 

study «f allotropy of, by the thermo- 
electric method (BENEDICKS), A io 
172. 

passivity of (IZGaAryscHEV), A., ii, 7. 

‘*‘calorising” of (Rupgr), A., ii, 


36. 

latent heat of fusion of (ALLEN), 
A., ii, 414. 

change of internal fricticn of, with 
temperature (Lupwik), A., _ ii, 
222. 

mechanical properties of, and the 
surface tension «effect in the inter- 
erystailine layer (THompsoN), A., ii, 
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Metals, velocity of solution of, in ferric 
salts and in chromic acid (VAN 
Name and Hi11), A., ii, 608. 

relative affinity of, in non-aqueous 
solutions (GHusH), A., ii, 92. 
geochemical adsorption of (NaGEL), 
A., ii, 225. 
use of, in ag ena A of organic 
compounds (KELBER), A., ii, 309. 
action of acetylene on (RECKLEBEN 
and ScHEIBER), A., i, 361. 
action of chlorinated hydrocarbons on, 
in presence of moisture (SAsTRY), 
A., ii, 188. 
bivalent, chemistry of silicates of 
(JAFGER and VAN KLoosTER), A 
ii, 186. 
heavy, action of salts of, on the in- 
testine (SALANT and MITCHELL), 
A., i, 188. 
molten, viscosity and density of 
(Puiiiss), A., ii, 294. 
liquid, electrical conductivity of 
(Skaupy), A., ii, 466. 
rare, electrical resistance of (BENE- 
picks), A., ii, 170. 
sparingly soluble, solubility of, in 
acids containing hydrogen peroxide 
(SatKowsk}), A., ii, 430. 
of the cerium group, solution of the 
oxides of, by acids (Onask), A., ii, 
253. 
of the copper-tin group, estimation 
aid separation of, electro-a:al ti- 
cally (Schocu, Brown, and Puirps), 
A,, ii, 578. 
of tie iron group, discharge potentials 
of (ForrsTErR, TENNE, HERR- 
SCHL, SCHADE, and v. EscHER), 
A., ii, 408. 
avalysis of. in presence of phos- 
phates (Gi.mouR), A., ii, 151. 
of the platinum group. catalytic action 
of (PAAL), A., ii, 307. 
with insoluble sulphides, se; aration 
of ((LARENS) A., ti, 449. 
of the tin group, separation of (WELCH 
and WEBER), A, ii, 3%8. 
electrolytic estimation and separation 
of (McKay and Furman), A,, ii, 
273. 
Metaquinonoids (BAMBERGER), A., i, 
804 


a we non-existence of 
(ZwikkEr), A ., i, 306. 

Meteoric iron from Canada (JomNsToN), 
A., ii, 259 

Meteoric stones, analyses of (Prior), A 
ii, 633, 635. 

Methacetin. See Acetanisidide. 

Methane, «ritical constants of (CARDOSO), 
A., ii, 85. 
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Methane, influence of contact with 
different surfaces on the decomposi- 
tion of (Sater), T., 160; A., ii, 182. 

ignition of mixtures of air and 
(Sastry), T., 5283; A., ii, 381. 

propagation of "flame in mixtures of 
air and (Hawarp and OTaGawa), 
T., 83; A., ii, 183. 

separation of hydrogen and (HOFMANN 
and SCHNEIDER), A., ii, 45. 

Methane, bromo-derivatives, absorption 
spectra of (Massox and Favcoy), 
A., ii, 507. 

bromofrinitro-, and ¢etranitro-, action 
of, with pota-sium as 
(CHaTTAWAY and Harrison), T., 
171; A., i, 245. 
tetranitro-, colour reactions of (Mac- 
BETH), A., ii, 67. 
Methanetetracarboxylic acid, and its 
barium salt (BorDTKER), A., i, 2. 
Methenylbis-3-pheny]-1-p-bromopheny]- 


5-pyrazolone (Darns, O’Brien, and | 


Jounsow), A., i, 678. 
Methenylbis-3-pheny]-1-0-tolyl-5-pyr- 


azolone (Dains, O'BRIEN, and JonN- | 


sON), A., i, 677. 

Methenylbis-l-o- and -p-tolyl-3-methyl- 
6-pyrazolone (Dans, O'BRIEN, aud 
Jonnson), A., i, 676. 

Methoxide, sodium, ww of, on chloro- 
nitrotoluenes (Fry), A., i, 598. 

eo (FRIED- 
LANDER), A., i, 675. 

5-Methoxyanthranilic acid, and its deri- 
vatives (FRIEDLANDER), A., i, 675. 

1-Methoxybenzene, 6-chloro-2-nitro- 
(HotLeMAN and pk Mooy), A., i, 22. 

m-Methoxybenzaldehyde, compound of 
d-aminobenzy]-8-naphthel ard (BETTI 
and CoNESTARILE), A., ii, 279. 

Methoxy benzaldehydesemicarbazones, 
and 2 hydroxy-, au their salts (HEN- 
DERSON an HEILBRON), A., i, 149. 

Methoxybenzhydrol, ethyl ether, and 
bremo-, and nitro- (KOHLER and 
Paton), A., i, 558. 

o-Methoxybenzoic acid, mercuric salts 
(REuTTER), A., i, 819. 

8-Methoxybenzonitrile, 5-bromo-4- 
hydrexy-, and its sodium salt (BRADY 
and Dunw), A., i, 151. 

6-Methoxy-2-benzoylmethylthiolmethyl- 
pyrimidine (JuHNsun aud Moray), 
A., i, 79. 

4-p- Methoxybenzylidene-3-methyl- 
1:2:3:4-tetrahydroxanthylium ferri- 
chloride (BoRscHE aud WunpER), A 
i, 323. 

m-Methoxybenzyl-8-phenylethylamine, 
p-hydroxy-, and its wer 
(SHerarp and TickNor), A., i, 385. 
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p-Methoxybenzy1-8-phenylethylamine, 
and its hydrochioride (SHEPARD and 
TIcKNOR), A., i, 385. 
4-and 5-Methoxy-2. a 
acetic acids (FRIEDLANDER), A., i, 
675. 
6-p-Methoxycinnamoyl-7-hydroxy-4- 
methoxy-3-anisylideneflavanone 
(Ryan and A1car), A., i, 663. 
7-Methoxycoumarin-4-acetic acid, and 
its esters (Dry). A., i, 59. 
2-Methoxydiazoaminobenzene, 5-nitro- 
(NoELTING and StermLe), A., i, 89. 
9-Methoxy-2:3-diphenylnaphthaquin- 
oxaline (FiscHeR and Kern), A., i, 
722. 
2-Methoxy-ww-diphenylquinomethane, 
and bromo-, and chloro- (GOMBERG 
and VAN Stone), A., i, 641. 
8-Methoxy-ay-di-1- ‘pyrryipropane (HEss 
and Fink), A., i, 159 
| 2-Methoxy-1:4- -ethylearbonatomethy)- 
enenaphthalene (DezAN and NIEREN- 
| sTeIN), T., 596; A., i, 556. 
5’-Methoxyhydurilic acid, 5-bromo- 
(Bitz, Heyn, and HAMBURGER), A 
i, 507. 
6-Methoxy-2-p-iodophenylquinoline- 
carboxylic acid (CHEMISCHE FABRIK 
AUF AKTIEN VorRM. E. SCHERING), 
A., i, 333. 
Methoxyl, estimation of (KirpPaL and 
Bian), A., ii, 154. 
o-Methoxymethylbenzoic acid, methyl 
ester (STAUDINGER and MACHLING), 
A., i, 8565. 
5-Methoxy-7-methylcoumarin-4-acetic 
acid, and its methyl ester (Dey), A 
i. 60. 
7-Methoxy-3’:4’-methylenedioxy-3- 
benzylidenetsocoumaranone (MosiI- 
MANN and Tameur), A., i, 735. 
2-Methoxy-1:4-methylenenaphthalene, 
and its benzylidene derivative (DEAN 
and NIERENSTEIN), T., 596; A., i, 
556. 
Methoxy-N-methylisatin (KAUFMANN, 
RorHLEN, and Vaxcottict), A., i, 417. 
6- and 8-Methoxy-1-methy]l-2-quinolones 
(FiscHEr and Cuvr), A., i, 742. 
5-Methoxy-1:2-naphthafuran (FISCHER 
and BavEr), A., i, 720. 
7-Methoxynaphthalene, 1:2-diamino-, 
and 1-nitro-2-amino-, and iis de- 
rivatives (FIscHER and Kern), A 
i, 721. 
hydroxy-. See 7-Methoxy-a-naphthol. 
7’- -Methoxy-1’:2 Pome mye 
azine (FISCHER and KERn), A., i, 722. 
5- and 7-Methoxy-1:2- -naphthaquinones, 
oximes of aan ty Baver, and 
HAMMERSCHMIDT), A., i, 719. 


4 
j 
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8-Methoxy-1:2-naphthiminazole, and its 
deri\ atives ae} and HAMMER- 
SCHMIDT), A., i, 721. 

§- and 7-Methoxy-a-naphthols, prenara- 
tion of, and their derivatives ee 
— and Mammnnaenaene), & ‘wy 

19. 

2- -Methoxynaphthyl-4- -carbinol, 1- ar. 
oxy- (DEAN and Nrerenstein), T 
595; A., i, 556. 

3-Methoxy phenol, 4-chloro-6-nitro-, and 
its salts (NoeELTING and STEIMLE), 
A., i, 89. 

3- Methoxyphenylacetic acid, 2-hydroxy- 
— aud TAMBOR), my 5, 

34 
2-o-Methoxyphenylaminopyridine, and 
its derivatives (STEINHAUSER and 
DIFPoLvEr), A., i, 740. 
2-o-Methoxyphenylaminoquinoline, and 
its derivatives (STEINHAUSER and 
DiEPoupveER), A., i, 741. 
p-Methoxyphenyibenzofulvanol (CourR- 
Tot), A., i, 475. 
p-Methoxyphenylbenzofulvene dibrom- 
ide (CouRror), A., i, 477. 
2-Methoxyphenylbenzthiazolines, and 
2.p-hydroxy- (CLAAsz), A., i, 670. 
p-Methoxyphenyldiantipyrylcarbamide 
(GOTTLER), A., i, 84. 

on Oe 
and -fulvene (Courrort), A., i, 476. 

Ce lethyl)benzonitrile, 3 
nitro- 4-a8-3’:5’-tetrabromo- (Preir- 
FER, re Kifser, Marcon, and 
Wirtrkop), A.. i, 25. 

o-Methoxyphenylhydroxylamine, nitro- 
so-, copper - (BAuDIscH and 
Rornscuitp), A -» i, 33 

m-Methox riPite oats (BavDise nitro- 
so-, aud its salts (BaupiscH and 
First), A “| ' 

3 a 
(Courior), A., i, 477. 

4’-Methoxy- -2-phenylindoxyl, 6-cyano-, 
and its acety! derivative (PFEIFFER, 
BRAUDE, FritscH, HALBERSTADT, 
Kircnnorr, K LEBER, and WITTKOP), 
A., i, 332. 

4’-Methoxy-2-phenylisatogen, 6-cyano- 
and 6-nitro- (PFEIFFER, BRAUDE, 
Fritscu, HALBERSTADT, KIKCHHOFF, 
Kuieéper, and WiTrKop), A., i, 331. 

2-o-Methoxyphenylmethylaminopyri- 
dine, and its picrate (NSTEINHAUSER 
and DIEPOLDER), A., i, 740. 

a-p-Methoxypheny]-e-methyl-A«5-hexa- 
dien-y-one wre GIFFORD, and 
GrirrirHs), A., i, 73. 

6-0-Methoxyphenylpyrazine, 2:3-di- 

bromo-, and 2:8-dichloro- (MINOVICI 

and BENTE), A., i, 80. 
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3-Methoxyphenylthiolacetic acid, 2- 
cyano- (FRIEDLANDER), A., i, 
675. 

4-Methoxyphthalic acid, 3-nitro- (Fi- 
SCHER and Kern), A., i, 722. 

et ge ge y-chloro- 
(Hess and Fink), A., i, 159. 

Methoxy-a-1- -pyrrylpropanols (Hzss and 
Fink), A., i, 159. 

4'-Methoxystilbene, 2-nitro-4-cyano-, 
and 2:4-dinitro-, and their derivatives 
(PFEIFFER, BRAUDE, FritscH, HAu- 
BERSTADT, ae my KufBer, and 
Wirttkop), A., i, 331. 

Methoxystilbenes, amino- and nitro-, 
and their derivatives (PFEIFFER, 
BraupE, Kuitser, Marcon, and 
Wirtxop), A., i, 24. 

4’-Methoxystilbene-4-carboxylic acid, 
2-nitro-, and its salts and deriva- 
tives (PFEIFFER, Braupg, KLEBER, 
Marcon, and Witrxop), A., i, 
25. 

5’-Methoxytetramethylhydurilic acid, 
and 5-bromo- (BiLtTz, HEyN, and 
HamMBuUrGER), A., i, 507. 

6-Methoxythionaphthen, 8-hydroxy- 
(FRIKDLANDER), A., i, 675. 

5-Methoxy-o-tolualdehyde, 6-hydroxy- 
(PeRKtN), T., 915. 

6-Methoxy- o-toluquinel (MaJIMA and 
OKAZAKI), A., i, 808. 

3- Methoxytriphenylcarbinol, 5-bromo- 
and 5-chloro-4-hydroxy-, and 4- 
hydroxy- (GoMBERG and VAN STONE), 
A., i, 641. 

6-Methoxy-m-xylene, 4-amino-, acetyl 
derivatives (v. _— BorscHE, 
and Srernicn), A., i, 35. 

5- -Methoxy-m-xylyl "4. ‘methyl ketone, 
preparation and derivatives of (v. 
AUWERS, BorscHE, and STEINICH), 
A., i, 34. 

Methyl alcohol, preparation of (Szan- 

vasy), A., i, 541 

decomposition of, by heated copper 
(MANNICH and GEILMANN), A., i, 
362. 

detection of "TS 
(FENDLER), A , ii, 541. 

estimation of, in ‘ethyl alcohol (REIF), 
A., ii, 153. 

Methyl chloride, preparation of, from 
methane (HocusrETTER), A., i, 
625. 

iodide, velocity of reaction between 
sodium ethoxide and (TAYLOR 
and AcREB), A., ii, 423. 


A., ii, 498; 


reaction of metallic cyanides with 
(HARTLEY), T., 1296. 

Methylacetophenone. 
ketone. 


See Tolyl methy! 
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Methylal, action of, on we wa 
papaverine (PIcTET ‘and Cnov), A 
418. 

l-N-Methylalanine (Fischer and vy. 
MeEcuEL), A., i, 803. 

i-1-Methyl-4-allylcyclohexan-3-one, and 
its derivatives (WALLACH and AvG- 
SPURGER), A., i, 215. 

1-Methyl-3-allyl-A*-cyclohexene (ZaAJ- 
CEV), A., i, 267. 

4’-Methylaminoarsenobenzene, 
3:4:5:37:57- oo hydrochloride 
(KarRER), A., i, 858. 

Methylaminobenzenesulphonic acids 
(Rassow and DéHLE), A \ 


B-Methylaminobutyrio acid Genmmene 
| 7- -Methyl- 1:2:3-benztriazole, 5-amino-, 


and MAGASANIK), A., i, 20. 
2-Methylamino-4’-dimethylaminodi- 
phenylmethane, 5-chloro-(v. Braun), 
A., i, 475. 
Methylaminophenyleneglycine (FRAN- 
KEL and Bruckner), A., i, 383. 
Methyl a-aminoisopropyl sulphide, and 
its derivatives (MyLivs), A., i, 634. 
5-Methylaminotetramethylhydurilic 
acid (B1LTz, HEyN, and HAMBURGER), 
A., i, 508. 
2-Methylamino-m-tolyl-4’-dimethyl- 
—_ ee (v. Braun), A., 
i, 475. 
5-Methy]-a-isoamylhexoic acid, a-cyano-, 
and its salts and derivatives (HEss- 
= Maoatn, JoEL, and HEssLER), 
, i, 379. 
hor 1 methiodide 
of (Perkin), T., 981. 
Methyl-y-anh hydroeryptepine hydriodide 
(PERKIN), 
Methylisoanhydrodihydrocryptopine, 
and its salts (Perkin), T., 945. 
Methylaniline, 2:4- and 2: 5- dichloro-, 
and their derivatives (BULOW and 
NeEseER), A., i, 847. 


$-Methylanilinophenazthionium salts | 


(KEHRMANN, Ropert, and Sanvoz), 


A., i, 673. 


1-Methylanthraquinone, 3:5:8-tri- and | 
3:5:7:8-tetra-hydroxy- (DIMRUTH and | 


Fick), A., i, 562. 
2-Methylanthraquinone, l-amino-, and 
1-chloro-2-dibromo-, and their deriva- 
tives (ULLMANN and BIncer), A., i, 
483. 
ee oe ey and its derivatives 
(Zarpt), A., i, 575. 
1:1-dibromo-, "11 -dichloro-, and 1:1- 
diiodo- (Zapprt), A., i, 683. 
Methylarsine dichloride (Zarpi), A 
469. 
1-Methylbarbituric acid. and mono- and 
di-bromo-, and -chloro- (BILTz and | 
HAMBURGER), A., i, 506. 
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7-Methylbenziminazole, 5-nitro-, and 5- 
nitro-2-hydroxy- (Kym and RINGER), 
Aes 5, Ci. 

Methylbenzofulvanol, and its formate 
(Courtor), A., i, 475. 

— (Courtot), A., i, 
478. . 

1-Methylbenzoxazole-4- and -5-carb- 
oxylic acids, methyl esters (v. MEYER 
and RassFEtp), A., i, 162. 

Methylbenzthiazoles, and their salts and 
derivatives (Rassow and Ret), A., i, 
749. 

5-Methyl-1:2:3-benztriazole, 6-amino-, 
and its derivatives (Kym and RixceR), 
A., i, 82. 


5-nitro-, aud their derivatives (Kym 
and RinGer), A., i, 81. 
8-Methyl-48-butene, action of chlorine 
on (OSTROMISSLENSKI), A., i, 244. 
y-Methylbutinol, preparation of, and its 
homologues (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 113, 541. 
y-Methyl-a-isubutylvaleric acid, a- 
eyano-, and its silver salt and ethyl 
ester (HFSSLER, MAGATH, JOEL, and 
HesstEr), A., i, 378. 
4’-a-Methylbutyroxy-2-phenylisatogen, 
6-nitro- (PFEIFFER, BRAUDE, F..1TscH, 
HALBERSTADT, KirxcHHoFF, KLEBER, 
and Witrxkop), A., i, 331. 
4’-a-Methylbutyroxystilbene,  2:4-di- 
nitro- (l’FEIFFER, Braune, FritsenH, 
HALRERSTADT, KircHHoFF, KL&BER, 
and WITrKop), A., i, 331. 
Methylcamphenilol, isomerism of cam- 
phene hydrate and (AscHAN), A., i, 
51. 


Methyl chloroethyl ketone, and chloro-, 
semicarbazones of (BLAISE), A., i, 
201. 

8-Methylcinnamic acid, p-chloro-, and 
its derivatives (v. Braun and 
Herprr), A, i, 729. 

3-Methylcoumarin, synthesis of 
(SimoNIs and GOLDENZWEIG), A., i, 
57. 

4-Methylcoumarin, and 
salts of (GHosH), A., i, 64. 

4-Methylcoumarins, = Ge Ai : 
and their derivatives (Dry), A., i, 
61. 


7-hydroxy-, 


Methylcoumarinacetic acids, and their 


derivatives (Dry), A., i, 59, 60. 
7-Methylcoumarin-4-carboxylic acid, 
ethyl ester (l/Ey), A., i, 62. 
Se acids, and 
their de:iva'ives (Dey), A, i, 61. 
y-5-Methylcoumarinyl-a-methylbutyric 
acid, and its nitrile (Borscne and 
WuUNDER), A., i, 325. 
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5-Methylooumarone-1:2- Og 
acid, and its silver salt (Dry), A., i, 
62. 

Methyleryptopines, and their salts and 
derivatives (PeRKIN), T., 960, 999. 
emMethyleryptopines (PERKIN), T., 

1019. 


-—* ’ecen (Covrror), A., 
i, 478. 
5-Methy]-4-diethoxymethyltetrahydro- 
pyrimid-6-one, 2-thio- (JoHNson and 
CRETCHER), A., i, 756. 
5-Methyl-5:10-dihydroacridine, and its 
derivatives (Sastry), T., 272; A., 
i, 335. 
Methyldihydrobenzo-fulvanol and -ful- 
vene (CourTot), A., i, 476. 
2-Methyl-1:2-dihydronaphthoxazolone 
(v. Meyer and SAHLAND), A., i, 160. 
N-Methyldihydrophenazine, and its salts 


(Hanrzscu), A., i, 431. 
3-Methyl-1:2-diketohydrindene, 6- 
amino-, benzeyl derivative (Vv. 
Braun and Herper), A., i, 731. 


6-chloro-, and 6-nitro-, and their de- 
rivatives (Vv. BrauN and HEIDER), 
A., i, 730. 

Methylene iodide, action of silver nitrate 
with (MARSHALL and GILCHRIST), 
An, 4, 397. 

8-Methyleneamino-8-methylpentan-5-ol, 
. its picrate (HEss and U1sric), A., 


, 124. 

1: 2. ‘Methylenebenzthiazole methiodide 
(Rassow and D6éu.z), A., i, 748. 

1:2-Methylenebenzthiazolesulphonic 
acid (Rassow and D6éHLE), A., i, 749. 

Methylene-blue, preparation of (KEHR- 

MANN and SpEITEL), A., i, 435. 
use of, in analysis (MoNnNIER), A., ii, 
639. 

Methylene-blue colouring matters 
(KEHRMANN and SpeirTet), A., i, 435; 
(KEHRMANN, RopeErt, and SAnpoz), 
A., i, 673. 

Methylenecamphor, derivatives of (RUPE 
and IsELIN), A., i, 409 

Methylenediacetonalkamine. See £- 
Methyleneamino-S8-methylpentan-é-ol. 

3:4-Methylenedioxymandelic acid, and 
its amide, acetyl derivatives (ALBERT), 
A., i, 821. 

2:3-Methylenedioxyphenanthraphenaz- 
ine (G. M. and R. Rosrnsoy), A., i, 
167. 

a-3:4-Methylenedioxyphenylbutan-y- 
one, and its oxime (KAUFMANN and 
Raposevic), A., i, 503. 


6:7-Methylenedioxyphenyl-1-methy]l- 
3:4-dihydroisoquinoline, and * salts 
(KAUFMANN and RaposEvi¢), A 
503. 


“9 i, 
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ionc- 
Ravo- 


8-3:4-Methylenediozyphenylp 
—rr (KAUFMANN an 
SEvIG). A., i, 503. 
3’:4’-Methylenedioxystilbene, 2-nitro-4- 
cyano- (PFEIFFER, BRAUDE, KLf&BER, 
Marcon, and Witrkop), A., i, 26. 
2-Methylenedioxystyrylbenzopyrylium 
salts (BoRsCHE and WunpER), A., i, 
323. 
2-Methylenedioxystyryl-4-methylbenzo- 
pyrylium salts (BorscHE and Wun- 
DER), A., i, 324. 
5:6-Methylenedioxy-o-tolualdehyde, and 
3-nitro-, and their derivatives (PEr- 
KIN), T., 907. 
2:3-Methylenedioxytoluene, 
(PERKIN), T., 917. 
dinitro- (PERKIN), T., 912. 
5:6-Methylenedioxy-o-toluic acid, and 
its methyl ester (PERKIN), T., 917. 
3-nitro- (PERKIN), T., 913. 
Methylenetetrahydropapaverine 
(SociiTrE pour L'INDUSTRIE 
MIQUE A BALk), A., i, 222. 
3-Methylenedthioldi-1:4-diphenyltri- 
azolone (BuscH and CorRNELIUs), A., 
i, 341. 
1-Methy]-4- ethylcyclohexane,8- wt 
(WaLLAcH and BERTHOLD), A 
213. 
Methyl ethyl ketone, condensation of 
aldehydes with (RYAN and DEVINE), 
A., i, 654. 
influence of metallic salts on the 
estimation of (FRANKFORTER and 
Conen), A., ii, 458. 
dichloro-, semicarbazone of (BLAISE), 
A., i, 201. 
4-Methylflavonol, and its acetyl deriva- 
tive (v. AUWERs), A., i, 497. 
Methylfructoside, preparation of, and 
its derivatives (IRVINE and RopgErt- 
son), T., 1312. 

Methylglyoxal, formation of, in glycoly- 
sis (SJOLLEMA and Kam), A., i, 791. 
Methylguanidine, Pa “of, from 

urine (Ewrns), A., i, 528. 
— (PERKIN), T 


dibromo- 


CuI- 


-» i 


MethyIheptyigiyeollic acid. See Non- 
ane-8-carboxvlic acid, B-hydroxy-. 

Methylcyclohexan-2-one, derivatives of 
(WALLACH, GERHARDT, and JESSEN), 
A., i, 487. 

5-Methylhexoic acid, derivatives of 
(HESSLER, Macatu, JOEL, and HEss- 

LER), A., i, 378. 

Methylhexylglycollic acid. See Octane- 
B-carboxylic acid, B-hydroxy-. 

3- -Methylhydrindone 6-amino-,6-chloro-, 
and 6-nitro-, and their derivatives (Vv. 
Brawn and HEreEr), A., i, 730. 
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Methyliminodiacetic acid, methyl ester 
(Dvssxy and PErrERs), A,, i, 635. 
BA’-Meth neon acid, methyl 

ester ( 
A., i, 20. 
8-Methylkairoline, 6-chloro- ime & 
and its salts (v. Braun), A., i, 649. 
6- and 8-Methylkairoline, and their 


salts (v. Braun and Aust), A., i, 
422. 
6-Methylkairoline-8-carboxylic acid, 


and its platinichloride (v. Bravy), 
A., i, 649. 

8-Methyl-levuloside, and _ its 
~ (Hupson and Bravuwns), A 
54 

Methyl mercaptan, tetrachloro-, reactions 
of, with amines (Jounson and HEMING- 
way), A., i, 717. 


tetra- 


+9}, 


CHEIBLER and MAGASANIK), 


1-Methylpiperidyl-2-acetone, 


2-Methyl-4-methylene-y-benzpyran, 7- | 


hydroxy-, and its salts (Guosn), A 
i, 64. 
5-Methyl-1:2-methylenebenzthiazole, 
and its salts (Rassow and Rei), A 
i, 750. 
1-Methylnaphthalene, effect of heating, 
with sulphur (FRIEDMANN), A., i, 
382. 
ae, action of sulphur 
on (FRIEDMANN), A., i, 736 
1-Methy]-4:3-8- -naphthapyrone, 
of, and 2-chloro-, and 2-thio- (Dey), 
A., i, 58. 
4-Methyl-1:2-a-naphthapyrone, and 2- 
thio-, and their salts (GHosg), A., 
i, 65. 
6-amino-, 
their derivatives (Dry), 
8-chloro- (Dry), A., i, 62. 
“ Methyl nitromercaptide.”’ 
cury mercaptide nitrites. 
Methylnonylglycollic acid. See Unde- 
cane-8-carboxylie acid, B-hydroxy-. 
Methylnorhydrastinine. See 
Methylenedioxypheny]l-1-methy1-3:4- 
dihydrotsoqninoline. 
a nye acid. See Decane- 
-carboxylic acid, 8-hydroxy-. 
Methyl-orange, colour reaction of deli- 
ene zine chloride with (DE VRIES), 
i, 56; (Ko.truorr), A., i, 734. 
1-Methyloxindole, 3:3-dichloro-5-bromo- 
(Konn and OstersetzEr), A., i, 607. 
Methyl] cyc/opentamethylenearsine. 
Methylarsepedine. 
1-Methylcyclopentan-2-one (WALLACH, 
GEKHARDT, and JEssENn), A., i, 488. 


6-nitro-, and 2-thio-, and 
A., i, 58. 


See Mer- 


Methylphenazonium salts (KEHRMANN), 
A., i, 164, 668; (Hanrzsca), 
431, 838. 

Methyl a- oe sulphide 
(Mytivs), A . 


A., i, 


i, 634 


oxime | 


| B-6-Methyl-2-piperidylethyl 
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| lpiperidinedicarboxylic acid, from 
a derivatives of 

at -» 1, 266. 

1-Methylpiperidine-2:6-dicarboxylic 
acid, and its salts (Hess and Wiss1Ne), 
A., i, 74. 

1-Methyl-2-piperidylacetaldehyde, and 
its picrate (Hzss, MERCK, and Ursrie), 
A., i, 68. 

and its 

salts (Hess, Merck, and Ursric), A., 

i, 69. 

— 
(Hess, Merck, and Ursrie), A., i, 
63. 

Methylpiperonal. See 5:6-Methylene- 
dioxy-o-tolualdehyde. 

1-Methyl-4-propenylcyc/ohexane, and its 
derivatives (WALLACH and AvGs- 
PURGER), A., i, 214. 
a-Methylpropionic acid, a-cyano-, and 
its salts (Hesster, Macatu, JoEL, 
and Hessier), A., i, 378. 
1-Methyl-3- isopropyleyc/ohexan-5-one 
derivatives (WALLACH, GER- 
HARDT, and JEssEN), A., i, 489. 
1-Methy]-4-propyleyc/ohexan-3-one, and 
its derivatives (WALLACH and AvGs- 
PURGER), A., i, 214. 
4-Methyl.1-propylcyclohexene, and its 
derivatives (WALLACH and AvGs- 
PURGER), A., i, 214. 


| 4-Methyl-1-propylcyc’ohexen-6-one, and 


6:7- 


its semicarbazone (WALLACH and 
AvGsPURGER), A., i, 214. 
Methylisopropylhippuric acids, and their 
derivatives (BoGERT and TuTTLB), A., 
ii, 602. 
2-Methyl-4-csopropyl-A!*-cyclopentadi- 
ene (WALLACH and WoERLITZER), A., 
i, 215. 
1-Methy1-3-isopropylcyc/opentane-2- 
carboxylic acid, 2-hydroxy- (WAL- 
LACH, GERHARDT, and JESSEN), A 
i, 488. 
1-Methyl-3-isopropylcyclopentan-2-one, 
2-hydroxy-. See Dihydrocamphorone. 
1-Methy1-3-isopropylcycl/opentan-5-one, 
and its derivatives (WALLACH, GER- 
HARDT, and JESSEN), A., i, 489. 
Methylprotocatechualdehyde. See o- 
Tolualdehyde, 5:6-dihydroxy-. 


| Methylprotopines (PzRKIN), T., 1025. 


See | 


} 


1-Methyl-2-pyridone, preparation of, 
electrolytically, and its derivatives 
(FiscuerR and Cuvr), A., i, 741. 

1-Methyl-2- pyrrolidylacetaldehyde, and 
its 9% (Hzss, Merck, and UI- 
BRIG), A., i, 67. 

B-1-Methyl-2-pyrrolidylethyl 
(Hess, Merck, and Ursrie), 
67. 


alcohol 
a % 
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1-Methylpyrrolidyl methyl ketone, and 
its picrate (Hess, Merck,and Ursric), 
A., i, 68. 

a-1-Methyl-2-pyrrolidylpropyl alcohol, 
and its picrate (Hess, Merck, and 
Ursrie), A., i, 69. 

oe propyl ketone 
(Hess, Merck, and Ursrie), A., i, 
68. 

6-Methylquinoline, 2-bromo-, and its 
mercurichloride (FIscHER and GuTH- 
MANN), A., i, 7438. 

2-Methylquinoline.4-carboxylic acid 
(FARBENFABRIKEN VORM. F. BAYER 
& Co.), A., i, 571. 

Methyl] red, use of, as an indicator (Kay 

and NEWLANDs), A., ii, 344. 
in the estimation of nicotine (ScHICK 
and Haros), A., ii, 503. 

4-5’-Methylsalicylidene-3:13-dimethy]- 
1:2:3:4-tetrahydroxanthylium salts 
(BorscHE and WunpeER), A., i, 323. 

4-5’-Methylsalicylidene-1-methyleyc/o- 


hexan-3-one (BorscHE and WUNDER), | 


A., i, 320. 
4-Methylstilbene, chloro-, cyano-, and 
nitro-derivatives of (PFEIFFER, 
BravubeE, Frirscn, HALBERSTADT, 
Kircuuorr, Kitper, and Wirr- 
Kop), A., i, 331. 
4-nitro- (PFEIFFER, BRAUDE, KLE- 
BER, Marcon, and Wirrkop), A., 


i, 25. 
4’-Methylstilbene-4-carboxylic acid, 2- 
nitro-,ethyl ester (PFEIFFER, BrAUDE, 
Frirscu, HALBERSTADT, KIRCHHOFF, 
Ku&éBeEr, and Witrtkop), A., i, 332. 
a es (CLAASZ), A., 
i, 752. 


N-Methylisotetrahydroberberines, and | 


their salts (Perktn), T., 951. 
6-Methyltetrahydroquinoline, 
compounds of trinitrobenzene and 
(Sastry), T., 271; A., i, 334. 
3-Methyl-1:2:3:4-tetrahydroxanthylium 
salts, 13-chloro- and 4-oximino- 
(BorscHk and WunpeER), A., i, 322. 
10-Methy]-1:2:3:4-tetrahydroxanthyl- 
ium salts, hydroxy- and dihydroxy- 
(BorscHE and WunDER), A., i, 322. 
5-Methylthiazoline, and its picrate 
(Gaprigt), A., i, 669. 
2-Methylthioldihydropyrimidine, 5- 
mono-, and 4:5-di-bromo- (JOHNSON 
and Joyce), A., i, 671. 


additive | 


Methylthiolphenylbiuret (v. WALTHER | 


and GRIESHAMMER), A., i, 173. 


2-Methylthiolpyrimidine, and its deri- | 


vatives (JOHNSON and Joyce), A., i, 
608. 

5-bromo-, and  6-chloro-5-bromo- 
(JOHNSON and Joyce), A., i, 671. 
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5-Methylthiol-1:3:4-thiodiazole, 2- 
amino-, and 2-thiol-, and their deriva- 
tives (BuscH and BIEHLER), A., i, 
762. 

Methyl-p-toluidine-2- and 38-sulphonic 
acids (Rassow and Rerm), A., i, 750. 

3-Methyl-1:2:4-triazole-5-azo-8-naph- 
thol (MorGAN and REILLy), T., 157 ; 
A., i, 295. 

3-Methyl-1:2:4-triazole-5-isodiazohydr- 
oxide (MorGAN and REILLY), T., 158 ; 
A.,, i, 295. 

Methylurethane, cyano-, and oximino- 


cyano- (DARAPsKyY and HILLERs), A., 


i, 127. 
a-Methylvaleric acid, y-amino- (ANGELI 
and ALESSANDRI), A., i, 667. 
y-Methylvaleric acid, a-cyano-, and its 
salts and ethyl ester (HEssLER, Ma- 
a JOEL, and HeEssiER), A., i, 
378. 
Methylvanillylideneacetone (Kaur- 
MANN and Kaposkrvic¢), A., i, 503. 
1-Methylvioluric acid, and its deiiva- 
tives, and 5:5-dibromo- (BILTz and 
HAMBURGER), A., i, 506. 

Methylxanthic-sulphurous anhydride 
(Ricuter), A., i, 707. 

Methylyohimboic acid, and its ethyl 
ester hydrochloride (SpizcEL and 
CoRELL), A., i, 667. 

Meyerhofferite (ScHALLER), A., ii, 
628. 

Micro-chemical analysis. See Analysis. 

Micro-organisms, biochemistry of 
(FRANZEN and KAHLENBERG), A., 
i, 780. 

nitrite-forming (JosH1), A., i, 105. 

Microscope, petrographic, use of, in 

analysis (WRIGHT), A., ii, 571. 

Milk, chemical changes in the fermenta- 
tion of (vAN SLYKE and Bos- 
WoRTH), A., i, 354. 

effect of diet on the growth-promoting 
properties of (McCottum, SiM- 
MONDs, and Pitz), A., i, 860. 

osmotic equilibrium between blood 
and (VAN DER Laan), A., i, 447. 

persistence of hydrogen peroxide in 
(Hinks), A., ii, 109. 

proteins of (CROWTHER and Rals- 
TRICK), A., i, 864. 

relation of proteins in diet to the pro- 
duction of (HART, HUMPHREY, and 
ScHaat), A., i, 771. 

condensed, estimation of sucrose in 
(Knicgut and Formanck), A., ii, 
350. 

heated, loss of nutritive efficiency of 
(McCo.uium and Davis), A., i, 183. 

protein-free, preparation of (MITCHELL 
and NEtson), A., i, 190. 
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ii. 830 INDEX OF 
Milk, cow’s, goat's, and human, com- 
rison of (BoswortH and VAN 
LYKB), A., i, 352. 
goat’s, constituents of (BoswortH 
and VAN Styke), A., i, 351, 352. 
alcohol test for (Reiss and DigssE.- 
norstT) A., ii, 120. 
analysis of (STUTTERHEIM), A., ii, 118. 
detection of peroxydase in (GRIMMER), 
A., ii, 403. 
estimation of acetone in (ENGFELDT), 
A., i, 527. 
estimation of casein in (HERSEY), A., 
ii, 403. 

Mimetite, artificial (McDonNELL and 
Samira), A., ii, 532. 

= froin Sardinia (Comuccr), A., ii, 

" . 
Minerals of Borgofranco d’Ivrea (LiIn- 

oro), A., ii, 335. 

from the Tintic District, Utah 
(Means), A., ii, 192. 

solution of, in an oxygen-free atmo- 
sphere (BARNEREY), A., ii, 272. 

colloidal (LEITMEIER), A., ii, 391. 

Mineral sulphides, action of thionyl 
chloride on (NortTH and CoNovER), 
A., ii, 102. 

Mistletoe. See Phoradendron and Vis- 
cum album. 

Mixtures, binary, physical properties of 
(BRAMLEY), T., 10, 434, 469, 496 ; 
A., ii, 125, 871, 372, 376. 

Molasses, pigments of (STOLTZENBERG), 
A.,i, 829. 

Molecular attraction (Mitts), A., ii, 14. 
cohesion, relation of, to surface tension 

(MarTuHews), A., ii, 600. 
com pounds, organic (NorRIs, Rooney, 
Morpay, and Doper), A., i, 
380. 
additive (Grva), A., i, 266. 
weights. See Weights, molecular. 

Molecules, structure of (Lewis), A., ii, 

310. 

hypothetical configuration of (Ram- 
SAY), A., ii, 480. 

diatomic, formation and stability of 
(Rrowanrz), A., ii, 517. 

Molybdenum semipentoxide, and its salts 

(Mawrow and Nrxko.ow), A., ii, 
256. 

detection of (Morr), A., ii, 346. 


Molybdenum organic compounds (Bar- 


BIERI), A., i, 627 


Molybdenum steel, corrosion of (AIT- | 


cCHISON), A., ii, 37. 
Monazite sand, Brazilian, separation of 


rare earths from (JAMES and GRANT), | 


A., ii, 251. 
Monosaccharides, higher, configuration 
of (Petrrog), A., i, 18. 


SUBJECTS. 


Morphine, injection, retention and ex- 
cretion of (HOMBURGERand MuncB), 
A., i, 779. 
action of, on the uterus (BARBOUR 
and CopENHAVER ; BaRBouR), A., 
i, 188. 
destruction of codeine from (Tun- 
MANN), A., ii, 655. 
analysis of preparations of (FRANCOIS 
and Lvog), A., ii, 276. 
ay re detection of (PALET), A., 
ii, 587. 
Morphine alkaloids (v. Brauw), A., i, 
500, 665. 
prep«ration of, and their salts (HoFF- 
MANN, La RocuHe & Co.), A., i, 417. 
apoMorphine alkaloids, degradation of 
(GapAMER, KuntzE, and Konno), 
A., i, 737. 
Moss, Iceland. See Cetraria islandica. 
Mucic acid, synthesis of (BEHREND), 
A., i, 629. 
Mucoitin-sulphuric acid (LEvENE and 
Lopez-SuAREz), A., i, 681, 765. 
Muconic acid, structure of (BEHREND), 
A., i, 629 
Mucus, artificial formation of (FIscHER 
and Hooker), A., ii, 557. 
Mulberry, leaves of, nitrogenous con- 
stituents of (KaTAYAMA), A., i, 875. 
— carbohydrates of (Mason), A., i, 
875. 


Muscle, chemistry of (CosTANTINO), 

A., i, 450, 451. 

osmotic and colloidal properties of 
(WINTERSTEIN), A., i, 615. 

effect of acids, bases and salts on 
(Luoyp), A., i, 617. 

relation between the work done by, 
aud the catalase contained in it 
(BurGE), A., i, 693. 

origin and estimation of creatine in 
(BAUMANN, Hines, and MARKER), 
A., i, 351. 

human, creatine in (Dents), A., i, 772. 

effect of pancreatic extract on the 
formation of lactic acid in (WIN- 
FIELD and Hopxrins), A., i, 189. 

proteins of (JANNEY), A., i, 583. 

surviving, physical and chemical pro- 
cesses occurring in rigor mortis of 
(Wacken), A., i, 616. 

unstriated, effect of organ extracts on 
(Fawcett, Rane, Hackett, and 
Rocers), A., i, 102. 

estimation of ammonia and urea in 
(SumnER), A., ii, 655. 

estimation of creatine in (BAUMANN 
and Hrnzs), A., ii, 358; (BAUMANN 
and INGVALDSEN), A., ii, 503. 

estimation of protein and non-protein 
substances in (JANNEY), A., ii, 460. 
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Muscovite from a marble in Maryland 
(CLaRK and Hunt), A., it, 107. 
mixed crystals iu (BoEKE), A., ii, 570. 
Mustard seed, white, cause of laxative 
action ot (VAN LeErsu™), A., i, 621. 
B-Myrcene, and its use in synthesis of 
caoutchouc (OSTROMISSLENSKI and 
Kost HELEV), A., i, 274 ; (OsrkoMIss- 
LENSK!), A., i, 276. 

Myristic acid, metallic salts, solubilities 
of (Jacopson and Howtmgs), A., i, 
462. 

ammonium salt (WcMasTerR and 
Magit), A., i, 707. 
separation of, from other fatty -acids 
(JacoBson and Houmgs), A., i, $62. 
Myristicin ozonide (Hakrizs and 
Avam), A., i, 646. 


Naphthalene, solubility of, in ammonia 
(HivPErT), A., ii, 201; (Brown), 
A., ii, 349. 

preparation of liquid hydrocarbons 
from (FISCHER, ScHNEIDER, and 
HIvpert), A., i, 381. 

preparation of snljhochloride deriva- 
tives of (FARBWERKE VORM. 
MeisTErR, Lucius, & BRUNING), 
A., i, 639. 

estimation of, in coal-gas (v. EyNp- 
HOVEN), A., ii, 583. 

Naphthalene, 1:4-dichloro-, preparation 
of (FARRWERKE VORM. MEISTER, 
Lu:ivs, & Brinrne), A, i, 256. 

5:8-vichlor-1-nitro-, preparation of 
(FARBE\FABRIKEN VoRM. F, BAYER 
& Co), A., i, 801. 

di- and tri-hydroxy-, and their deriva- 
tives (Fis: HER), A., i, 718. 

1:4:5:6-tetrahydroxy-, prepsration and 
derivatives of (WHEELER and 
Epwarps), A., i, 392. 

1:8-dinitro-2:7-diamino-, and its de- 
rivatives (FiscHER and KERN), 
A., i, 722. 

4-a- and -8-Naphthaleneazo-1-benzyl- 
dihydroberberines (FrEUND and 
FLEIscHer), A., i, 325. 

Naphthalene-l-azophenol, 4-nitro- (Sir- 
CaR), T., 772; A., i, 679. 

Naphthalene-1-azosalicylic acid, 4-nitro- 
(Streak), T., 773; A., i, 679. 

Naphthalenesulphonie acids, aluminium 
salts (Dussky, BEER, aud FRANK), 
A., i, 542. 

Naphthalinic acid. See a-Naphthaquin- 
one, 2-hydroxy-. 

8-Naphthamide (Derick and Kamm), 
A., i, 395. 


$-Naphthamide, 2-hy(roxy-, preparation 
of derivatives of (FARBENFABRKIKEN 
vorm. F. Baver & Co.), A., i, 145. 

Na»hthapyroneacetic acids, aud their 
derivatives (Dey), A., i, 57. 

4:3-8-Naphthapyrone 4-carboxylic acid, 
and its silver salt and ethyl ester 
(Dey), A., i, 61. 

a-Naphthaquinone, action of amino- 
phenols on (GROsSMANN), A., i, 153. 

a-Naphthaquinone, 2-hy:iroxy-, thermo- 
isomerisation of (MILLER), A., ii, 
19. 

a (FiscHER and BAvER), A., 
i, 719. 

1:8-Naphthasultam. and its derivatives 
(ZiNCKE and JULICHER), A., i, 426. 

Naphthenic acid (RADCLIFFE and PoL- 
LiTr), A., i, 559. 

Naphthenic acids (v. Kozickr and v. 
Piuat), A., i, 814. 

‘* Naphthen-3-pentanoneindigo, 2-thio-”. 
See  2-88-Diketo-y-pentylidenethio- 
naphthen. 

1:2-Naphthiminazole, 8-hydroxy- (Fis- 
CHER and HAMMERSCHMiIDT), A., i, 
721. 

peri-Naphthindan-1:2:3-trione, 6-nitro-, 
and its derivatives (CALDERARO), A., 
i, 490. 

Naphthoic acid, complex ferric salts of 
(WEINLAND and PascHEn), A., i, 
314. 

— See Naphtholcarboxylic 
acid. 

8-Naphthol, bismuth derivative, estima- 
tion of bismuth in (MuRRAy), A., ii 
274. 

n- and iso-8-Naphthol sulphides, and 
their derivatives (HINsBERG), A., i, 
723. 

8-Naphthol. 2-azo-5-methylthiol-1:3:4- 
ny iazole (BUS-H and BIEHLER), A., 
i, 762. 

2-Naphthol-3-carboxylic acid, prepara- 
tion of arylamides of (FARBWERKE 
vorM. MEISTER, Lucius, & BRUNING), 
A., i, 314. 

n- and iso-8-Naphtholsulphones, and 
-_ derivatives (HINSBERG), A., i, 

24. 

1-Naphthol-4-sulphonic acid, sodium 
hydrogen sulphite compound of 
(Vorosucov and DomKg), A., i, 294. 

B-Naphthyl isobutyl ether, 1-amino-, 
and l-nitro- (CHARRIER), A., i, 
574. 

propyl ethers, l-amino- and 1-nitro- 
(CHARRIER), A., i, 573. 

Naphthylacetic acids, and their deriva- 
tives (MAYER and OPPENHEIMER), A., 
i, 816. 
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a-Naphthylaminoformanilide, B- 
hydroxy- (v. Meyer and SAHLAND), 
A., i, 161. 

Naphthylcarbamidokephalin 
and West), A., i, $82. 


1-Naphthylerotonic acid, a-chloro-8-2- | 


hydroxy-, and £-2- -hydroxy- (Dey), 
A., i, 58. 


2-Naphthylerotonic acid, §-4-nitro-1- | 
| Nickel alloys with tungsten (IRMANN), 


hydroxy-, and its sodium salt (Dey), 
A., i, 58. 


1- ee acid, B-2- 
hydroxy- (Dey), A., i, 58. 
Pe er te (Rupe and 


IsELIN), A., i, 411. 

——— eee (ELTER), 

1 

a-Naphthyl 8-naphth he ether, 2- 
hydroxy-, and its salts (HiNsBERG), 
A., i, 207. 

2-Naphthylpyruvic acid, 1-nitro-, and 
its methyl ester (MAYER and OPpPEN- 
HEIMER), A., i, 816. 


B- -Naphthylxanthylearbamide (Ab- 
RIANI), A., i, 155. 
Narcosis (WINTERSTEIN), A., i, 616. 


(LEVENE | 


| 
| 


INDEX OF SUBJECTS. 


Nervous tissues. See Tissues. 
Nickel in native platinum (PINA DE 
RuBIEs), A., ii, 442. 
are and spark spectra of (BILHAmM), 
A,, ii, 167. 
electrolytic deposition of (RIEDEL), 
A., ii, 549. 
use of, and its oxides in hydrogenation 
of oils (NorRMAN), A., i, 705. 


A., ii, 530. 
Nickel arsenides, synthesis of (BEUTELL), 

A., ii, 188. 

carbide, formation of (BrInER and 
SENGLET), A., ii, 105. 

oxide, formation of mixed — of 
cobalt oxide and (HEDVALL), A., ii, 
255. 


_ Nickel detection, estimation, and separa- 


Narcotics, adsorption of, by gels (So- | 


mooy!), A., ii, 475. 
Naringenin, attempted synthesis of 
(MosiMANN and TamBor), A., i, 822. 


Nataloin, isomeric acetyl derivatives of 
(Léger), A., i, 413. 

Natramblygonite. See Fremontite. 

Natroalunite (WuHeERry), A., ii, 627. 

Natrohitchcockite (WW HERRY), A.., ii, 627. 

Natrolite from Co. Antrim (AsHcROFT), 
A., ii, 258. 

Neodymium, atomic weight of (BAxTrER, 
Wuircoms, STEWART, and CHAPIN), 
A., ii, 253. 

Neon, thermal conductivity of (BANNA- 

wiz), A., ii, 79. 

isothermals of (ONNES and CROoMME- 
Ln), A., ii, 13. 

use of, in production of low tempera- 
tures (ONNgs), A., ii, 14. 

Neo-salvarsan, excretion and secretion 
of (WeEBsTER), A., i, 696. 

fixation of, by blood (Youns), A., i, 
230. 

— its are spectrum 
(Ever), A., 277. 

Nephritis, padi Bar of the blood in 
(Myers, Fring, and Loves), A.,, i, 
192. 

nitrogen equilibrium in (MosENTHAL), 
A., i, 192. 

Nerves, chemical stimulation of (LozB 
and Ewatp), A., i, 691. 

Nervous system, sympathetic, failure of 
pituitrin to sensitise (HosKINS), A 
189. 


¢ 


tion :-— 

detection of, in cobalt salts (MIDDLE- 
TON and MILLER), A., ii, 580. 

estimation of, volumetrically (ScHoEL- 
LER and PowE Lb), A., ii, 346. 

estimation of, with — 
ime (WAGENMANN), A., ii, 53; 
(KeLLey and Conant), a oh 
580. 


separation and _ estimation of 
(WALKER), A., ii, 152. 
Nickel brass, annealing of (THoMPsoN), 
A., ii, 531. 


Nicotine, relation between concentra- 
tion and rotation in solutions of 
(TINGLE and Ferrevuson), A., ii, 
656. 

action of, on blood-vessels (CATHCART 
and CLARK), A., i, 192. 

estimation of (Scuick and Haros), 
A., ii, 503. 

estimation of, in tobacco (RASMUSSEN), 
A., ii, 359; (Kisstine), A., ii, 
587. 

Ninhydrin reaction for amino-compounds 
(HARDING and WARNEFoRD; Harp- 
ING and Macuean), A., ii, 459. 

Nirvanol (WERNECKE), A., i, 869. 

Niton (radiwin emanation), content of, 
in spring waters of Indiana (RAMSEY), 


A,, ii, 5. 
Nitrates and Nitric acid. See under 
Nitrogen. 

Nitriles, preparation of (AKTIEN- 
GESELLSCHAFT FUR ANILINFABRI- 
KATION), A., i, 815. 

synthesis of ery fs BELLET, and 
Counrtort), A., i, 487. 

action of hydrazine hydrate on 
(Lirscuitz), A., i, 436. 

hydrolysis of, Aad hydrogen peroxide 
(Dussxky), A., i, 550. 


Nitrites. See under N itrogen, 


ss 
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Nitroamino-compounds, aromatic, pre- 


paration of (PoMEKANG), A., i, 382. 


Nitro-compounds, formation of, from 


alkyl nitrites (Nkoer and CHowp- 
HuUkI), T., 701; A., i, 626. 
aliphatic, addition of, to unsaturated 
compounds (KOHLER), A., i, 404. 
aromatic (GruA), A., i, 205. 
reduction of (RaIkow), A., i, 469, 
599. 
colour reactions of (MacBeErH), A., ii, 
67 


Nitrogen, pure, preparation of (TIEDE), 


A., li, 616. 

active modification of (Strutt), A., ii, 
481; (Trepe), A., ii, 615. 

valency of two directly-linked atoms 
of (Srnec), T., 780; A., i, 757. 


quinquevalent, stereochemistry of | 


(Komartsv), A., i, 31, 554. 


specific heat of (ScHuLzE and Ratu- 


JEN), A., ii, 217. 

liquid and solid, specific heats of 
(Kegrsom and Ownwness), A., ii, 
371. 

critical constants of (Carposo), A., ii, 


vapour pressure of (Horst), A., ii, 
125. 


viscosity of mixtures of oxygen and | 


(VERSCHAFFELT and NICcAIsg), A., 
li, 471. 
equilibrium in mixtures of argon and 


(Hoist and HAMBURGER), A., ii, | 


132. 
in manures (PEMBER and HARTWELL ; 
ToTTINGHAM), A., i, 460. 
distribution of, in tissues (CATHCART), 
A., i, 615. 
in tumour and normal tissues 
(Drummonp), A., i, 866. 
retention of, in the tissues (DAVIs and 
Foster), A., i, 234. 
residual, of blood (Bane), A., i, 178, 
179. 


Nitrogen monoxide (nitrovs oxide), solid, 


vapour pressure of (BURRELL and 
Rosertson), A., ii, 81. 


estimation of, in mixtures with | 


water vapour and air (BURRELL 
and Jongs), A., ii, 537. 
Nitric acid, electrolysis of (JEFFERY), 
A., ii, 411. 
boiling point of aqueous solutions of 
(CREIGHTON and SmirnH), A., ii, 
97. 
viscosity of aqueous solutions of 
(BousFIRLD), A., ii, 86. 
reaction of az.imide with (SoMMER 
and Pincas). A., ii, 97. 
Nitrates, formation of, in acid soils 
(FrEep and Gravt), A., i, 530. 


CX. li. 


Nitrogen :— 
Nitrates, origin of, in urine (MiTcu- 
ELL, SHONLE, and GRINDLEY), 
A., i, 451. 
assimilation of (BaupiscH), A., i 
699, 700, 702; (BaupiscH and 
Kurncer), A., i, 701. 
reduction of, by green plants (MoL- 
LIaRD), A., i, 871 
detection of, in presence of organic 
matter (TINGLE), A., ii, 195. 
detection and estimation of, in meat 
(AckL), A., ii, 537. 
detection and estimation of, in water 
(WINKLER), A., ii, 490. 
estimation of, in water, in presence 
of nitrites (v. LIEBERMANN and 
| Ack1), A., ii, 342. 
Nitrites, assimilation of (BAUDIscH), 
A., i, 699, 700, 702; (BauDIscH 
and KLINGER), A., i, 701. 
detection and estimation of, in meat 
(AcEL), A., ii, 537. 
estimation of, volumetrically (Davis- 
son), A., ii, 576. 
| Nitrogen organic compounds, preparation 
of metallic derivatives of (BADISCHE 
ANILIN- & Sopa-FaBrik), A., i, 
313. 
| asymmetric quinquevalent, resolution 
of (RerLiy). A., i, 206. 
Nitrogen estimation :— 
estimation of (Fourn and Denis), A., 
ii, 573, 574, 575. 
estimation of, by Kjeldahl’s method 
(PHELps and Daupt), A., ii, 
265; (FaLtk and Sucivura; 
Nore), A., ii, 341; (Coreg), 
A., ii, 489. 
weighing boats for (BAUMANN 
and GROSSFELD), A., ii, 642. 
estimation of, by the Kje'dahl-Gun- 
ning method, using sodium sulphate 
(LATsHAW), A., ii, 489. 
non-colloidal, estimation of, in blood- 
serum (WELKER and FALtLs), A., ii, 
588. 
estimation of, in iron and _ steel 
(TscHISCHEVskK!), A., ii, 141. 
estimation of, in organic compounds 
(Dussky), A., ii, 265 ; (FiscEMAN), 
A., ii, 642. 
estimation of, in rain and snow 
(Artis), A., i, 304. 
estimation of, in urine (MyErs), A., 
ii, 148; (DHommgEs), A., ii, 
489, 
amino-, gasometric estimation of (VAN 
SLYKE), A., ii, 61. 
amino-acid, estimation of, colorimet- 
rically (HARDING and MacLzay); 


A., i, 449. ; 
4] 
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Nitrogen atom, asymmetric (WEDEKIND 


aud Maver), A., i, 670; (W«xDEKIND: 


and Guosr), A., i, 671. 
Nitro-groups, replacement of, by chlorine 
(Meyer), A., i, 135. 
Nitrolime, decompoxition of (HaGER and 
Kern), A., i, 548. 
estimation and valuation of (LizcuT! 
and TrRUNIGER), A., ii, 894. 
Nitrometer, modified (SzenFrrey), A., ii, 
148. 
es, constitution and de- 


N 
rivatives (BuscH and Kcunper), A., i, 
436. 

Nitrosyl chloride, equilibrium of the 
formation and decomposition of 
(Travurz and Hrnor), A., 1i, 304. 

Nitrosylsulphuric acid, tautomerism of 
(BteEHRINGEK and Borsum), A., ii, 
560. 

Nitrous oxide. See Nitrogen monoxide. 

n-Nonane, preparation of (CLAKKE and 
Avams), A,, i. 2. 

Nonane-S8-carboxylic acid, 8 hydroxy-, 
end its derivatives (MAEHLMANN), 
A., i, 368. 

n-S8-Nonylene (CLARKE and ADAMs), 
A., i, 2. 

Nopinone, transformation of (Rim1n1), 
A. i. 655. 

Norcamphor, preparation of, and its 
derivatives (FAKBENFABRIKEN VORM. 
F. Bayer & Ov.), A., i, 319. 

Norcodallyiine, and its ~alts, and cyano-, 
aud nitroso- (Vv. Braun), A., i, 666. 

Norcodeine, and its sulphonic acid 

(Diets and FiseHER), A., i, 834. 

amino-, aminovyano-, nitro-, and nitro- 
cvano-, and their derivatives (Vv. 
Bravy), A., i, 501. 

Norcodethyline, and its salts, and 
eyano-, and nitroso- (v. Braun), A., i, 
666 

Norcodides, chlorocyano-, and _ their 
derivatives (v. Braun), A., i, 501. 

Norcodylhydrazine, and its derivatives 
(v. Braun), A, i, 501. 

Norcoralydine, and its salts (Prcret and 
Cuov), A., i, 418. 

oe (emetoline) (Karner), A., i, 

4. 
eeu anil (KLEMENc), A., i, 


Norketoanhydrocryptopic acid (PrEr- 
KIN), T., 988. 

Normorphide, chlorocyano- (v. Braun), 
A., i, 501 

Norphenyltetrahydrothebaine hydr- 
— (FREUND and Speyer), A., i, 

39. 

Nostoc commune, phycoerythrin in (TE0- 

DORESCO), A., i, 621. 
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Nucleic acid, sodium salt, fate of, in the 
bedy (GivENs and HunreER), A., i, 
183. 

Nucleotides, estimation of pyrimidine 
groups in (Jongs), A., ii, 3 6. 

Nutrition, study of (Hopkins), T., 629; 
A., i, 581. 

‘* Nutrose,” composition and properties 
of (RakuzIN and Bravupo), A., i, 
295. 


0. 


Oak, poison. See Rhus diversiloba. 
Oats, disease due to diet of (FuNK), A., 
i, 696. 
Obituary notices :— 
Robert John Caldwell, T., 372. 
Sir Arthur Herbert Church, T., 374. 
John Llewelyn Davies, T., 369. 
James Louis Foucar, T., 369. 
Iva R.char! Gibbs, T., 370. 
Tamema-a a T., 380. 
Vivian Byam Lewes. T., 382. 
Frank stevenson Long, T., 370. 
David Alexander Louis, T., 385. 
Francis Henry Neville, T., 386. 
Sir Andrew Noble, T., 432. 
Thomas Law Patterson, T., 387. 
James Hulms Pollok, T., 389, 
The Right H n. Sir Henry Enfield 
Roxcoe, ‘l’., 395. 
Hugo Schiff, T., 424. 
= Arnold Seymour-Jones, T., 
371. 
Ce: il Hamersley Waldron, T., 431. 
Otro Nikolaus Witt, T., 428. 
Obsidian, synthesis of (Hzmpet), A., ii, 
391. 
n-Octane, action of sulphur on (FRIED- 
MANN), A., i, 735. 
Octane-8-carboxylic acid, §-hydroxy., 
and its derivatives (MAEHLMANN), A., 
i, 368. 
n-O8-Octene, action of sulphur 
(FRIEDMANN), A., i, 832. 
Octyleetylacetic acid. See a-Octyl- 
stearic avid. 
Octyl cetyl ketone. See :-Pentacosanone. 
a acid (Bric), A., i, 
464 


on 


a-Octylstearic acid, and its barium salt, 
and a-bromo-, amide of (BricL), A., i, 
464. 
Oils, electric charge on drops of, in 
water (BEUTNER), A., ii, 409. 
physical and chemical constants of, 
relation between (BACKER), A., ii, 
543. 
velocity of saponification of (ANDER- 
son and Brown), A., ii, 235. 
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Oils, hydrogenation of (HAMBURGER ; 
ScuH6nFELD), A., i, 248. 
by means of nickel and its oxides 
(Norman), A., i, 705. 
essential. See Oils, vegetable. 
fatty, polymerisation of (KRoNSTELN), 
A., i, 462, 628. 
estimation of glycerol in (BvuLL), 
A., ii, 584. 
unsaturated, oxidation of (SALWAY), 
T., 138; A., i, 250. 
vegetable, constituents of (SEMMLER 
and L1ao), A., i, 492 ; (ScHIMMEL 
& Oo.), A., ii, 349. 
determination of the physical con- 
stants of (BACKER), A., ii, 118. 
Japanese (UcupaA), A., i, 218. 
analysis of (Simmons), A., ii, 117. 
analysis of (MAzzaRon), A., ii, 160. 
estimation of the iodine number of 
(ARNOLD), A., ii, 543. 

Oleic acid, mercury salt, estimation of 
mercury in (Murray), A., ii, 
271 

stigmasteryl ester (HEIDUSCHKA and 
GuoTH), A., i, 143. 

As-Oleic acid, oxidation of (AFANASI- 
EvskI), A., i, 248. 

l-a-Oleo-8y-dibutyrin (ABDERHALDEN 
and ErcHwaLp), A., i, 10. 

Opianic acid, and bromo-, and nitro-, 
derivatives of (WEGSCHEIDER), A., i, 
602. 

m-Opianic acid. See 4:5-Dimethoxy-2- 
aldehydobenzoic acid. 

Opium, identification of various types of 
(Simons), A., ii, 402. 

Optical activity, relation of position iso- 
merism to (COHEN, WooDROFFE, 
and AnpERsoN), T., 222; A., ii, 
206. 


inversion, Walden’s (SENTER and | 


Tucker), T., 690; A., ii, 524; 
(SENTER and Drew), T., 1091; A., 
i, 815; (McKenziz and WALKER), 
A., i, 44. 

Optically active compounds, rotation of 
(PatrEerson), T., 1139, 1176, 1204. 
Orange mineral, analysis of (ScHAEF- 

FER), A., ii, 271. 


Orcinol, compounds of benzoquinone | 


with (Siremunp), A., i, 153. 
methyl ether, derivatives of (v. 
Auwers and Bonrscnue), A., i, 
87. 
8-Orcinol, preparation of (Sonn), A., i, 
391. 


Ores, estimation of the acidity of 
(Crook), A., ii, 53. 

Organic bases, ditertiary aromatic, be- 
aviour of alkyl haloids with (WEDE- 
KIND and Mayen), A., i, 670. 


ii, 835 


Organic compounds, periodic variation 
of the properties of (PETRENKO- 
KRITSCHENKO), A., i, 221. 

homologous, boiling points of (PLUM- 
MER), A., ii, 550. 
molecular volumes of (Lz Bas), A., 
ii, 375. 
compressibility of (RicHARDS and 
SHIPLEY), A., ii, 376. 
reactivity of halogens in (SENTER and 
Woon), T., 681; A., ii, 523. 
catalytic hydrogenation of (KELBER), 
A., ii, 309, 609. 
oxidation of (DoroscHevski and 
Pavuov), A., ii, 24. 
action of ozone on (HARRIES), A., i, 
312. 
action of, on plants (CiAMICIAN and 
RAVENNA), A., i, 537 
aliphatic-aromatic, syntheses of (v. 
Braun and Rawicz), A., i, 470. 
aromatic, introduction of amino-groups 
into (pK Tursk1), A., i, 313. 
sulphonation of (HEINEMANN), A., 
i, 801 
polynuclear, cleavage of (KOHLER 
and Paton), A., i, 557. 
isomeric hylotropic (Scnaum, 
ScHAELING, and KLausine), A., 
i, 405. 
containing nitrogen, preparation of 
metallic derivatives of (BADISCHE 
AnILIN- & Sopa-Fasrik), A., i, 
313. 
micro-analysis of (RINKES), A., ii, 
498, 
estimation of arsenic in (Ewrns), T., 
1355. 
estimation of carbon and halogens in 
(Ropertson), T., 215; A., ii, 267. 
estimation of carbon, hydrogen, and 
nitrogen in (DuBskKy), A., li, 265. 
detection and estimation of halogens 
in (Drocin and Rosanorr), A., ii, 
338. 
estimation of halogens in (BuscH and 
Stéve), A., ii, 534. 
estimation of nitrogen in (FISCEMAN), 
A., ii, 642. 
nic preparations, estimation of 
iodine in (Rupp and LEHMANN), A., 
ii, 110. 

— syntheses, formation of col- 
oidal solutions in (BAKUNIN), A., ii, 
421. 

Organism, effect of temperature on 
oxygen consumption in (KANIT2), 
A., i, 99. 

Organo-metallic compounds, preparation 
of (ScHLENK), A., 1, 683. 

ns, animal, oxidising power of 
(LépEz-P&rEz), A., i, 232. 
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Organs, animal, effect of extracts of, on 
gastric secretion (RocERs, Rane, 
Fawcett, and Hackett), A., i, 
230. 

effect of extracts of, on unstriated 
muscle (Fawcett, RAHE, Hac- 
KETT, and Rogers), A., i, 102. 
Oseillaria prolifica, composition 
(TurRNER), A., i, 621. 

Osmium, action of, on chlorate solu- 
tions (HOFMANN and ScHNEIDER), 
A., ii, 45. 

dioxide, 2 preparation of (Am- 
BERGER), A., ii, 41. 

Osmosis of solutions of electrolytes 
(BARTELL and Hocker), A., ii, 
377, 378. 

surface forces in (TINKER), A., ii, 298. 
abnormal (FREUNDLICH), A., ii, 227. 

Osmotic eo} aoe and Harr- 

LEY), A., ii, 518. 

in plants (Dixon and ATKrns), A., i, 
107, 108, 781. 

relation between cell volume and 
(HamBurcer), A., i, 100. 

Ovalbumin. See Albumin. 

Overvoltage (BENNETT and THompPson), 
A., ii, 286; (Bancror7), A., ii, 411. 

tables of (NEwBEryY), T., 1051, 1066, 
1107, 1359; A., ii, 598. 

Ox, physiology of nutrition and respira- 

tory exchange of the (KLErN), A., i, 183. 

Oxalacetic acid, keto-enol equilibrium 
of, its salts and esters (HANTzscH), 
A., i, 12. 

methyl ester, isomerism of (D1gck- 
MANN), A., i, 820. 

Oxalic acid, action of, on crystallised 
sodium sulphate (KoHN-ABREST), 
A., i, 368, 

additive compounds of phenols and 
(MADINAYVEITIA and Soro.ta), A., 
i, 629. 


barium salt, hydrates of (GEcHsNER | 


DE ConrINck), A., i, 369. 

molybdenum salts of (BARBIERI), A., 
i, 628. 

potassinm uranyl salts (CoLAN!), A., 
i, 629 

esters of, action of alcoholic solutions 
of potassium ye on (Qua 
and McLaren), A., i, 709. 

ethyl ester chloride. "See Carbethoxy- 
formy] chloride. 

phenyl esters of (ADAMs and GILMAN), 
A., i, 140. 

detection of, in wines (KREIs 
BARAGIOLA), A., ii, 158. 

estimation of (BLANCHETIERE), 
543. 

estimation of, volumetrically(Bruxns), 
A., ii, 158, 533, 


and 


A., ii, 


of 
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Oxalyl chloride, action of, on dianthryl 
(LIEBERMANN, Karpos, and 
Minute), A., i, 50. 

compound of a-bromoisovaleramide 
and (Knot & Co.), A., i, 253. - 

Oxalyldi(aminohydroxybenzoic acids), 

methyl esters, and their derivatives 


(v. Meyer and RassFELD), A., i, 
162. 

Oxalyldi-c-aminobatyric acid, diethyl 
ester (BORNWATER), A., i, 21. 

Oxalyldi-n-butyr-amide ” and -anilide 
(BoRNWATER), A., i, 21. 

Oxamide, process for formation of 
(BucHeRr), A., i, 799. 


Oxanilic acids, di- and tetra-bromo-, 
chlorobromo-, and dichlorodibromo-, 
and their derivatives (CHATTAWAY 
and Ciemo), T., 99; A.,i, 258. 

isoOxazolones, formation of (DIELS and 
ScHLEIcH), A., i, 423. 

Oxidation (CLARKE, Myers, and ACREE), 

A., ii, 288. 

new method of (Hess and Ursric), 
A., i, 124. 

without acid (NEIDLE and Wirt), A:, 
ii, 256. 

of organic compounds (DorRoscHEVSKI 
and Paviov), A., ii, 24. 

in presence of palladium salts (Scac- 
LIARINI and Berri-Cexront), A., ii, 
478. 

Oximes, isomerism of (Brapy and 
Dunn), T., 650; A., i, 150, 651. 

Oxidising agents, potential changes in, 
on illumination (SwEnsson), A., ii, 
548. 

Oxindole-p-sulphonic acid, and _ its 
sodium salt (HAUSMANN), A., i, 826. 
Oxonium compounds (BorscHEe and 

WunpDER), A., i, 322. 
use of bromocamphorsulphonic acid 
in formation of (McInTosH), A.,, i, 
269. 
Oxyaurin, o-thie- (DANAILA and CAN- 


DEA), A., i, 498. 
Oxycholesterol, colour reaction for 
(ROSENHEIM), A., ii, 498. 


dibenzoate of (Lirscuitz), A., i, 558. 
Oxydases (BuNzELL), A., i, 302 
activity of, at low temperatures (Her- 
BURN and Bazzon1), A., i, 175. 
in plant tissues (ATKINS), A., i, 
109. 
in various organs of plants (BUNZELL), 
A., i, 357 
detection of, colorimetrically (ReEp), 
A., ii, 588. 
ye a eg (Picrer and 
Cuov), A., i, 418. 


Oxygen, infra- ‘red absor ption spectrum 
of (GARRETT), A 


.» li, 862. 
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Oxygen, liquid, ozonisation of, by radia- 
tion (WarRBURG), A., ii, 526. 
action of radium rays on mixtures of 
arsenic trihydride and (RECKLEBEN 
and LocKEMANN), A., ii, 208. 
critical constants of (CARDoso), A., ii, 
85. 


vapour pressure of (Hoxst), A., ii, 125. | 


viscosity of mixtures of nitrogen and 
(VERSCHAFFELT and NicalIsE), A., 
ii, 471. 

absorption of, in alkaline solutions 
(HEnrIcnH), A., ii, 111. 


solubility of, in salt solutions (Mac- | 


ArtuHor), A., ii, 428. 

influence of constitution on the basic 
properties of (GHosH), A., i, 63. 

combining volumes of hydrogen and 
(Burt and Epcar), A., ii, 427. 

catalysis of mixtures of hydrogen and 
(HOFMANN and ScHNEIDER), A., ii, 
45. 

union of hydrogen and, in presence of 
colloidal platinum (PAaL and 
ScHwanrz), A., ii, 307. 


ii, 837 


Palladium alloys with gold, platinum 
and silver, solubility of hydrogen in 
(S1EVERTS, JuRIscH, and Metz), A., 
ii, 244. 

Palm oil, catalytic bleaching of (Sas- 
TRY), A., i, 116. 

Palmitic acid, metallic salts, solubilities 
of (Jacopson and Hotmgs), A., i, 
462. 

chloroethyl and ethylene esters of 
(Rutran and Rorsucr), A., i, 116. 

stigmasteryl ester (HEIDUSCHKA and 
GLoTH), A., i, 143. 

Palmitic acid, a-bromo-, ammonium 
salt (McMasTeEr and Mai), A., i, 
707. 

Palmitice acids, dihydroxy- (Z1movsk1), 
A., i, 248 

Pancreas, reaction of (Lone and FrEn- 
GER), A., i, 525. 

Pancreatic extracts, stability of (pr 

Souza), A., i, 525. 
growth-producing 
(Eppy), A., i, 862. 


substance in 


| Papain, hydrolysis of vegetable proteins 


action of, on metallic oxides, at high | 


temperature and pressure (MIL- 
BAUER), A., ii, 528. 

relation between temperature and con- 
sumption of, in the organism 
(KaniTz), A., i, 99. 


estimation of, by means of sodium | 


pyrogallate (SHIPLEY), A., ii, 571. 
estimation of, in water (BRUHNS), A., 
ii, 47, 146 ; (WINKLER), A., ii, 487. 
Oxyhemoglobin, reduction of, in vivo 
(HarzIs and CreicuTon), A., i, 
176. 
in the serum of Limulus polyphemus 
(ALSBERG), A., i, 181. 
Ozonates, so-called (TRAvBE), A., ii, 613. 
Ozone, action of, on coal (FiscHER), A., 
ii, 562. 
action of, on organic compounds 
(Harriss), A., i, 312 


P. 


Palladium, influence of absorption of 
hydrogen on the paramagnetism of 
(Brees), A., ii, 412. 

catalytic reduction by means of (BéE- 
SEKEN, VAN DER WEIDER, and Mom), 
A., ii, 239; (ScaAGLIARINI and 
Berti-Ceront), A., ii, 478. 

effect of, on catalytic oxidation of 
hypophosphites (SIEVERTS and 
PEreERs), A., ii, 237. 

solutions, protective action of colloids 
on (GuTaiER, Huser, and Kriv- 
TER), A., ii, 303. 


by (DELEANU), A., i, 296 

Papaverine, and its derivatives, con- 
densation products of, with aldehydes 
(SoctkTé pour L'INDUSTRIE CHIMIQUE 
A BALE), A., i, 221. 

Papaver somniferum, alkaloids in (VAN 
ITALLIE and VAN TooRENBURG), A., 
i, 110. 

Parabanic acid, metabolism of. See 
Metabolism. 

Paracetaldehyde, estimation of mixtures 
of acetal and (Orton and McKrr), 
T., 184; A., ii, 354. 

Paraffin wax, production of aromatic 
hydrocarbons from (EGLOFF and 
Twomey), A., i, 5538. 

Paramagnetism (QUARTAROLI), A., ii, 
290, 599. 

Paramecia, action of porphyrins on 
(FiscHER and vy. KeEmMnitz), A., i, 
585. 

Parathyroidectomy in dogs (GREEN- 

WALD), A., i, 585. 

equilibria in blood after (WILSON, 
STEARNS, and THURLOW), A., i, 
177. 

excretion of acids and ammonia after 
(WiLson, STEARNS, and JANNEY), 
A., i, 190. 

a-Particles, collision of, with hydrogen 

atoms (Bose), A., ii, 547. 

effect of, on the union of hydrogen 
and chlorine (Taytor), A., ii, 
207. 


_ H-Particles, path of, produced by colli- 


sion of a-particles with hydrogen atoms 
(Bose), A., ii, 547. 
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Passivity (Foerster, TENNE, HeErrR- 
SCHEL, ScHADE, and v. EscuEr), 
A., ii, 408. 

and overvoltage (NEwseEry), T., 
1359. 


Pea, nitrogenous metabolism in the 
(Sure and TorTrincHAm), A., i, 
876. 

Pectase, action of (BALL), A., i, 91. 

Pectin, estimation of, in spices (v. 
FELLENBERG), A., ii, 351. 

Pentabenzoylxylohexosamine, 
osazone (LEVENE), A., i, 713. 

n-Pentacosane (Bricu), A., i, 464. 

t-Pentacosanone, and its semicarbazone 
(Brict), A., i, 464. 


and its 


Pentacosoic acid, a-hydroxy-, and its | 


ethylamide (Brict), A., i, 464 
1-n-Pentadecoylbenzene, 3:4-dihydroxy- 
(Magima and NaKAmuRa), A., i, 37. 
1-n-Pentadecylbenzene, 3:4-dihydroxy-. 
See isoH ydrourushiol. 
cycloPentadiene, action of sulphur on 
(FRIEDMANN), A., i, 415. 

Pentaethylaminochromic salts, chloro- 
(ManDAL), A., i, 202, 792. 

** Pentahomocholine chloride.” See Di- 
methyl-e-hydroxyamylamine metho- 
chloride. 

2:4:6:3’:4’-Pentamethoxy-3-ethyldi- 
phenylmethane (RYAN and WaALsz), 

., i, 723. 

Pentamethylenedimorphine (v. Braun), 
A., i, 666. 

Pentamethylenedinormorphine, and its 
derivatives (v. BRAUN), A., i, 666. 

2:2:3:5:5-Pentamethyltetrahydrofuran, 
8-amino-, and its derivatives (KOHN 
and OsTERSETZER), A., i, 606. 

Pentane, ae-dichloro-, organo-magnes- 
ium derivative of (Zapp), A., i, 626. 

Pentanes, chloro-, hydrolysis of (EssEx, 
HrssBert, and Brooks), A., i, 593. 

cycloPentanones, preparation of, from 
cyclohexanones (WALLACH, GER- 
HARDT, and JESSEN), A., i, 487. 

Pentasilane (Stock and SoMIESKI), 
A., ii, 321. 

Pentazole compounds, so-called (Cur- 


Trius, Darapsky, and MULueEr), 
A., i, 84. 

Penthiazoline, and its salts (GABRIEL), 
A., i, 669. 


Pentosans, estimation of, with Fehling’s 
solution (BAKER and Hutton), A., ii, 
651. 

Pentoses, estimation of, with Fehling’s 
solution (BAKER and Hutroy), A., ii, 
651. 

cycloPentyloarbinol, isomerisation of 
(NAMETKIN and Morozova), A., i, 
208. 
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Peonyl-8-glucoside, and its acetyl deri- 
vative (ASAHINA and SHIRABE), A., i, 
413. 

Pepper oil, Japanese, constituents of 
(THoms ; DuruttTis), A., i, 412. 

Peppermint, narrow-leaved. See Euca- 
lyptus Australiana. 

Pepsin, pure (Rincer), A., i, 226. 
optimal point for (OkaDaA), A., i, 516. 
nitrogen content of various strengths 

of (ALprIcH), A., i, 227. 

Perborates. See under Boron. 

Perceric oxide. See under Cerium. 

Perchlorates and Perchloric acid. See 
under Chlorine. 

Periodic law and overvoltage (NEw- 
BERY), T., 1107. 

Periodides. See under Iodine. 

Perkin’s reaction, mechanism of 
(BAKUNIN and FisceMan), A., i, 
262; (Rercn and CHASKRLIs), A., i, 
649. 

Permeability, studies in (StTrnzs and 
JORGENSEN), A., i, 108; (Hu1Np), 
A., i, 534 ; (OsrERHOUT), A., i, 704. 

Peroxydase, chemical nature of (VAN 

DER HAAR), A., i, 518. 

reactions of (Bacn), A., i, 682. 

detection of, in milk (GRIMMER), 
A., ii, 403. 

Petroleum, benzene and its homologues 
~ (Brooks and HumpHrey), A., i, 
9. 

thermal reactions of hydrocarbons of 
(RitrMAy), A., i, 1. 

aromatic hydrocarbons formed by 
cracking (RITTMAN and Twomey), 
A., i, 312; (EeGLorr and Twomey), 
A., i, 785. 

action of aluminium chloride on 
— and LerozynskKA), A., i, 

light (benzine), differentiation of benz- 
ene from (Mrx), A., ii, 54. 

Phagocytes, biology of (HAMBURGER), 
A,, i, 100. 

Phanero , heterotropic, chemist 
of _(WosoLsons and Heranea z 
i, 239. 

Phase rule, statement of (RicHarps), 

A,, ii, 381 
application of the (WEGscHEIDER), 
A,, ii, 299. 

8-Phellandrene (FRANCESCONI 
SERNAGIOTTO), A., i, 272. 

Phenacetin. See Aceto-p-phenetidide. 


and 


B-Phenacylaminocrotonic acid, ethyl 
ester (ALMsTROM), A., i, 569. 

Phenanthraquinones, amino-, bromo- 
nitro-, and hydroxy-, and their 


derivatives (MUKHERJEE and WatT- 
son), T., 621; A., i, 564. 
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Phenanthraquinone colouring matters 
(MUKHEKJEK and Watson), T., 617; 
A., i, 564; (WATSON and MUKHERJEE), 
A., i, 155. 

Phenanthraquinone-2:7-bisazophenol 
and its acetate (MUKHERJER and 
Watson), T., 628; A., i, 565. 

Phenanthraquinonesulphonic acid, 2:7- 
diaminuo-, and 2-hydroxy-, barium salt 
(MUKHERJEE and Watson), T., 620; 
A., i, 564. 

Phenanthrene, nitration of (MELGénN), 
A., i, 138, 

Phenanthrene-3(or 6)-sulphonic acid, 
10-bromo-, viscosity and 01 tical 
properties of solutions of (SAND- 
qvist), A., ii, 556. 

anisvtropic solutions of (SAND- 
qvist), A., i, 206. ; 


3-Phenanthrol-4-aldehyde (Smirn), T., 


568; A., i, 487. 
y-Phenanthropyrone (Watson), T., 306 ; 
A, i, 415. 


$-Phenanthroxyfamaric acid (WATSON), | 


T., 305; A., i, 415. 


Phenanthrylideneaniline, 3-hydroxy- 


(Smit), T., 570; A., i, 487. 
Phenazine, com; ound of trinitrobenzene 
and (Sastry), T., 273; A., i, 335. 
Phenegeneserine, ani its  picrate 

(PoLoNnovsk1), A., i, 285. 
Pheneserine, and its methiodide (PoLo- 
NOvVSK!), A., i, 284. 
m-Phenetidine, preparation of, and its 
derivatis es(REVERDIN and LOKIETEx), 
A., i, 141. 
m-Phenetidine, mono- and di-nitro- 
(ReveRvIN and LOKIETEK), A., i, 
645. 
4:6-dinitro- (Swarts), A., i, 134. 
p-Phenetidine, sodium w-benzylsulphon- 
ate of (AngELIN), A., i, 398. 
3-p-Phenetyl-p thiohydantoin. and its 
derivatives(BECKURTs and FRERICHS), 
A., i, 746 
Phenol, density and viscosity of mixtures 
containing (BRAMLEY), T., 10; A., 
ii, 125. 
properties of mixtures of water and 
(M.rGan and Ec.LorF), A., ii, 
296. 
equilibrium between water, a base and 
(vAN Meurs), A., ii, 304. 
equilibriun of liquid mixtures of 
camphor and (KREMANN, WIsCHO, 
ami Pavt), A., i. 217. 
electrov-h«mical oxidation of (FICHTER 
aud Bru NNER), A., i, 644. 
derivatives, nitratiun of (HOEFLAKE), 
A., i, 472. 
ethers, demethylation of (KLEMENC), 
A., i, 820. 
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Phenoi. estimation of, in mixtures of 
yhenols (MassE and LErovx), A., 


li, 650. 

Phenol, p-amino-, cena ae ey 
acid o!, and its sodium salt (ABELIN), 
A., i, 397. 


6-nitro-3-amino-, preparation of, and 
its methyl ether (FARBWERKE VORM. 
MEIsTER, Lucius, & Briinine), A., 
i, 141. 

o-nitroso-, derivatives of (BAUDISCH 
and RoruscHI.p), A., i, 33. 

Phenols, physical properties of mixtures 

containing (BRAMLEY), T., 434, 469, 
496 ; A., ii, 371, 372, 376. 

constitution and isomerides of poly- 
merides of (PUXEDDuU and Marica), 
A., i, 807. 

preparation of azo-compounds of, and 
their ethers (v. AUWERS and 
BorscHe), A., i, 85. 

reduction of azo-derivatives of, with 
p»enylhydrazine (Puxeppv), A., i, 
435 


reactions of, with arsenotungstic and 
arsenotungstomolybdic acids (Gue- 
LIALMELLI). A., ii, 584, 585. 

reactions of silver salts of (HUNTER, 
Oxson, and DANIEL s), A., i, 717. 

action of ozone on (HakrIES and 
ApAm), A., i, 646. 

esters of (EinHoRN), A., i, 473. 

additive compounds of organic acids 
with (KENDALL), A., i, 599. 

additive compounds of oxalic acid 
with (MADINAVEITIA and SOKOLLA), 
A., i, 629. 

physivlogy of (Dupin). A., i, 695. 

excretion of (FoLin and Denis), A., i, 
773. 

antigen for (W1szNrEwskaA), A., i, 103. 

spectroscopic ideutification of (GsELL), 
A., ii, 584. 

colour reactions of aldehydes and 
sulphuric acid with (SrEsUKG), A., 
ii, 454. 

Phenols, amino-, action of, with a-naph- 
thayuinone (GrossMANN), A., i, 153. 
Phenol-aldehydes, constitution of the 

salts of (PaULY), A., i, 150. 
chremoisomerism of salts of 
(Hanxtzscu), A., i, 403. 
Phenolphthalein, prep:ration of com- 
sounds of alkali carbonates ard (v. 
ZVANKAY and GEYER), A., i, 146. 
p-Phenolsulphonic acid, alumiuiu salt 
(Dussky, Brrr, and Frank), A., i, 
642. 
Phenoxide, aluminium, decomposition of, 
by heat (M6HLAD), A., i, 390. 
sodium, hydrolysis of (Bory), A., i, 
82. 


; 
4 
1 
: 
4 


EN 
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Phenoxyacetic acid, o-hydroxy-, ethyl 
e-ter (GHosH), A., i, 64. 

4-Phenoxy-2:1-anthraquinone-2’:1’- 
phenoxazine (ULLMANN and E!seEr), 

i, 825. 

1-Phenoxy-2- pons yy wR 
(ULLMANN and Brncer). A., i, 484. 

Phenoxyphosphine, dibromo-, bo nll 
and ¢rinitro-, and their " derivatives 
(STRECKER and GROossMANN), A., i, 
441. 

Phenpenthiazole. See 
benztliazine. 

Phenyl p-tolyl telluride (LEDERER) A., 
i, 810. 

Phenylacetic acid, 2:3-dihydroxy- (Most- 

MANN und Tamsor), A., i, 734. 
o-nitro-, ammonium salt (McMasTErR 
and Maagitt), A., i, 70/7. 

Phenylacetic acids, nitro-, salts of esters 
of (OvotsKi and Zwistock!), A., i, 
815. 

a-Phenylacetoacetamide (OcGATA and 
Iro), A., i, 654. 

Phenylaceto-2:4-dibromoanilide (CHAT- 
TAWAY and CLEMO), T., 93; A., i, 
257. 

Phenylacetochlorobromoanilides (CHAT- 
TAWAY and Ciemo), T., 93; A., i, 
257. 

N-Phenylaceto- V-methyl-8-phenyl- 
ethylamide (HAMILTON and Rosin- 
son), T., 1034; A., i, 836. 

Phenylacetonitrile, p-nitro-, chromoi<o- 
meric salts and esters of (LiIFscHITz 
and JENNER), A., i, 45. 

2-Phenyl-4-[1-acetylglyoxaline-4(or 5)- 
methylidene]-oxazolone (PyMAN), T 
193; A., i, 336. 

Phenylacetylsemicarbazide(BoucavLt), 
A., i, 764 

9-Phenylacridine, chromoisomerism of 
salts of (KEHRMANN and DANECK!), 
A., i, 744. 

s-Phenylalanylglycinecarbamide, and 
its dipotassium salt (JoHNsoN and 
Bargs), A., i, 504. 

Phenylalanylglycinehydantoin. See 4- 
Kenzylhydantoin-l-acetic acid. 

Phenylaminoacetic acid, conversion of 

phenyl hloroacetic acidinto(SENTER 
and Drew), T., 1091; A., i, 


Dihydro-2:4- 


815. 
ammonium salt (McMaster and 
Maciu), A., i, 707. 


3-Phenylaminophenazselenonium chlor- 
ide, and 6;:8-diamino-, acetyl deriva- 
tive (Karrer), A., i, 434. 

1-Pheny]l-4-anilinomethylene-3-methyl- 
5 pyrazolone, and its ooo 
co O'BRIEN, and Jonnson), A., 
i, 6 


INDEX OF SUBJECTS. 


3-Phenyl-5-anilinomethylenctetrahydro- 
thiazole-2:4-dione (DArns and STEPH- 
ENSuN), A., i, 751. 
3-p-Phenylarsinaminoselenazine, and 3- 
p-hydroxy- (KArRER), A., i, 434. 
Phenylarsinic acid, amino-, colouring 
matters from (NOELTING), A., i, 857. 
m-amino-p-hydroxy- (MOUNEYRAT), 
A., i, 445. 


4-amino-2-hydroxy-, and 4-nitro-2- 


peg and their derivatives 
(BAvVER), A,, i, 94. 

aminohydroxy- and hydroxy- (SIz- 
BURG), A., i, 777. 

p-hydroxy-, manufacture of (Kay), A 
i, 445 


Phenylazoformhydroxamic acid, 2:4:6- 
tribromo-, o-chloro-, and 2:4-dichloro- 
(Ponzio), A., i, 610. 

Phenyl-3.benzhydrylbenzofulvene 
(CourTot), A., i, 477. 

Phenylbenzofulvanol, and o-hydroxy- 
(CourtToT), A., i, 475. 

Phenylbenzofulvene, p-hydroxy- (Cour- 
rot). A., i, 478 

2- an 3- -Phenyl. Y- -benzopyrans, 4-imino- 
7-mono- and -7:8-di-hydroxy-, and 
their derivatives (GuosH), T., 118, 
120; A., i, 282. 283. 

2-Phenyl-y-benzopyrone, 7-hydroxy- 
(Guosu), T., 120; A., i, 283. 

3-Phenyl-y-benzopyrone, 7 :8-dihydroxy-, 
and its acetyl derivative (Guosa), T., 
115; A., i, 282. 

8- Phenyl- +: benzopyrone, aud its platini- 
chloride (Watson), T., 305; A., i, 
415. 

2-Phenyl-y-benzopyrones, dihydroxy- 
(TamBor, EckMANN, and Berner), 
A., i, 831. 

8- -Phenyl-y- benzopyrone-2-carboxylic 
acid, and its ethyl ester (Watson), 
T., 305; A., i, 414. 

2-Phenylbenzthiazoline, and 2-0-hydr- 
oxy- (CLAASZ), A., i, 669. 


1-Phenyl-1:2:3-benztriazole, 5:w-m-di- 
amino- and -dinitro- (Kym and 
Rincer), A., i 

d-Phenyl-N-benzylalanine, and its salts 


(FIscHER and v. MECHEL), 
803. 

Phenylbenzyl-diethyl- and -dimethyl- 
ammonium chlorates (Darra and 
Cuoupuvry), A., i, 470. 

Phenylbenzyldimethylammoniumdisul- 
phonic acid, preparation of a zinc salt 
of (CHEMISCHE FABRIK ROHNER & 
Co.), A., i, 313. 

1-Phenylbenzylidene-3-methyl-5-pyr- 
azolone, additive compound of tri- 
nitrobenzene and (Sastry), T., 273; 
A., i, 335, 


Bes 4%, 


O- 
i- 
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1-Pheny]-4-benzyl-3-methylpyrazolone, 
formation of (GruA), A., i, 608. 

B-Phenyl-a-benzylpropionic acid, a- 
cyauo-, salts and methyl ester of 
(HessLer, Macatu, JoEL, and HeEss- 
LER), A., i, 379. 

2- —. -3- ~benzylquinoxaline (Wip- 
MAN), A., i, 407. 

+-Phenyl- +-benzyltriazen-a-cyanamino- 
iminomethane, and p-bromo-, and p- 
chloro- (v. WALTHER and GRIESHAM- 
MER), A., i, 171. 

Phenylbromoacetic acid, kinetics and 
dissociation constant of (SENTER 
and Tucker), T., 690; A., ii, 524. 

ammonium salt (McMAsSTER and Ma- 
GILL), A., i, 707. 
r-Phenylbromoacetic acid, resolution of, 
and its salts( McKENZIE and WALKER), 
A., i, 44. 

Phenyl (/etrabromodihydrocinnamylid- 
enemethyl ketone (Giva), A., i, 490. 

Phenyl-»’-bromodiphenylyltelluronium 
dibromide, p-bromo- (LEDERER), A., 
i, 809. 

3-Pheny1-1-p-bromophenyl-4-anilino- 
methylene-5-pyrazolone (Darns, 
O’BrIEN, and Jonnson), A., i, 678. 

3-Pheny1-1-p-bromopheny1-5-pyrazol- 
one, and its derivatives (DAINs, 
O’Brien, and Jounson), A., i, 677. 

3-Phenyl-1-p-bromophenylpyrrole-5-one 
(ALMstTROM), A., 1, 570. 

Phenylbutylidenecamphor (Rupe and 
IsELIN), A., i, 

B- Phenylbutyric ‘acid, B-p-chloro-, and 
its derivatives (Vv. BRAUN and HEIDER), 
A., i, 729. 

y-Phenylbutyric acid, 2:4-diamino-, and 
4-nitro-2-amino-, and their derivatives 
(v. Braun and Rawicz), A., i, 471. 

Phenylbutyrophenones, bromo-, bromo- 
nitro-, iodonitro-, and nitro-, and their 
derivatives (KOHLER), A., i, 404. 

Phenylearbamic acid, sitosteryl ester 
(HerpuscHKA and Guorn), A., i, 143. 

Phenylearbamic acid, o-hydroxy-, and 
its silver salt (v. MryER and San- 
LAND), A., i, 160. 

Phenylcarbamidokephalin (LEVENE and 
West), A., i, 682. 

Phenylearbamidotetrahydrokephalin 
(LEVENE and West), A., i, 682. 

Phenyl carbethoxymethylaminomethyl 
ketone (Hess and Utrprie), A., i, 
125. 

Phenylchloroacetic acid, conversion of, 
into phenylaminoarcetic acid (SENTER 
and Drew), T., 1091; A., i, 815 

a-Phenyl-a-chloromercuriphenylpropan- 
a-ol (GRIGNARD and ABELMAN)), | 
A., i, 229, 
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| 2-Phenyleinchonic acid. See 2-Phenyl- 


quinoline-4-carboxylic acid. 

Phenyl he ae a Ep ketone, 
reactions of (G1ua), A., i, 490. 

3-Phenyl-1-s-y- cumylpyridazinone 
(Muneroto), A., i, 78. 

Phenyl eyano- -2:5-dimethoxystyry] 
ketone (KAUFFMANN), A., i, 818. 


| 1-Phenyldecahydroquinoline-3-carb- 


oxylic acid (SkITA and BrRUNNER), 
A., i, 835. 

Phenyl-s-diantipyrylcarbamide (GérT- 
LER), A., i, 83. 

Phenyldiazomethane (STAUDINGER and 
GAULE), A., i, 849. 
Phenyldibenzofulvanol, 

(Courtot), A., i, 478. 
1-Pheny]-2:5-di-3’-y-cymyl-1:3:4-tri- 

azole (BocErT and TuTTLp), A., i, 602. 
Phenyldiethylstibine, and its derivatives 


o-hydroxy- 


(GruTrNER and WreERNIk), A., i, 98. 
Phenyldihydrobenzofulvanol (Courror) , 
, i, 476. 


| 2-Phenyl-2: 3-dihydro-y-benzopyrones, 


dihydroxy-, and their derivatives 
(Tambor, EckMANN, and BERNER), 
A., i, 831. 

3-Phenyl-3:4-dihydro-1:2:3-benztri- 
azine, 5-nitro- (Reich and GHa- 
ZARIAN), A., i, 643. 

Phenyldihydrothebaic acid, and its 
barium salt (FREUND and Speyer), 
A., i, 739. 

Phenyldihydrothebaine, dibromo-, and 
dichloro-, and _ their derivatives 
(FrEUND and Spryer), A., i, 739. 

Phenyldimethoxytolylcarbinols (NoxE.t- 
ING and Kempr), A., i, 43. 

3-Phenyl-2:7- -dimethyl- Y- benzopyran, 4- 
imino-, and its sulphate (Guosu), T 
112; A. oo Sy BOE; 

3- -Phenyl- -2:7-dimethyl-2-benzopyrone 
(Guosn), T., 112; A., i, 282. 

3-Phenyl-1:7- dimethyldioxindole (Koun 
and OsTERSETZER), A., i, 607. 

3-Pheny]-1:5-dimethylpyrrole (ALM- 
sTrROM), A., i, 569. 

3-Pheny1-1:5-dimethylpyrrole-4-carb- 
oxylic acid, and its ethyl ester (ALM- 
sTROM), A., i, 569. 

Phenyldimethylstibine, and its deriva- 
tives (GRUTTNER and WIERNIK), A., 
i, 98. 

2-Phenyl-1-diphenylenecyc/opropane-3- 
carboxylic acid, and its rey ester 
(STAUDINGER and GAULB), A., i, 853. 

Phenyldi-p-tolyltelluronium salts 
(LEDERER), A., i, 810. 

o-Phenylenediacetamide, — 
(JAcKson and Beaes), A., i, 428. 

| P-Phenylenediamine os Fw Me ’ (DATTA 
and CHoupuuRY), A.. i, 470, 
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lycines, and 


o-, m-, and p-Phenylen 
BRUCKNER), 


their salts (FRANKEL an 
A., i, 383. 

1-Phenyl-4-0-ethoxyanilinomethylene-3- 
methyl-5-pyrazolone( Dans, O'BRIEN, 
an! JoHnson), A., i, 676. 

8-Phenylethylamine, action of, on the 
heart (BARBOUR and FRANKEL), A., i, 
187. 

8-Phenylethylamine, p-hydroxy-, occur- 
rence of, in mistletoe (CRAWFORD and 
WaTANABB), A., i, 357. 

Phenylethylamines, preparation of 
(KAUFMANN and RaposEvi6), A.,i.502. 

2-Phenyl 5-ethylaminobenziminazole, 2- 
p-amino- (Maron), A., i, 337. 

8-Phenylethylanisylideneamine (SHEP- 
ARD and TIcKNor), A., i, 385. 

Phenylethylbenzofulvanol, and its di- 
bromide (Courtot), A , i, 476. 

Si Oa (Ru PE and IsELIN ) 
A., i, 411. 

B- Phenyl. a-ethylcinnamic acid, and its 
ethyl ester (DE Fazi), A., i, 262. 

B- ‘saideiaiieatiameat s and its 
acety! derivative (ZALKIND), A., i, 261. 

Phenylethylhydantoin. See Nirvanol. 

8-Phenylethyl-p-hydroxybenzylidene- 
amine (SHEPARD and TICKNoR), A,, i 
385. 

Phenylethylidenecamphor (Rupe and 
IsELIN), A., i, 410. 

Phenylethyliminophenylethylthiocarb- 
amic acid, er esters, and their 
salts (OHLSsoN), A., i, 753. 

3-Phenyl-2-ethylindone, semicarbazone 
of (pg Fazt), A., i, 152. 

8-Phenylethyl-N- methylamine, prepara- 
tion of (HAMILTON and Kosinson), 
T., 1033; A., i, 836. 

a-Phenyl-8-ethylnaphthacinchonic acid 
(Buatsg), A.. i. 200. 

8-Phenylethylsalicylideneamine (SHEp- 
ARv and TicKNor), A., i, 385. 

Phenylfumaric acid (ALMsTROM), A., i, 
146. 

Phenylglycinearsinic acid, 
(Les !ABLISSEMENTS 
Fréxes), A., i, 518. 

Phenylguanidine carbonate 9 WAL- 
THER «and GrRiEsSHAMMER). A., i, 173. 

Phenylguanidine, s-cyano-p-bromo-, and 
s-cyano-p-chloro- Saat WALTHER and 
GRIESHAMMER), A 173. 

Phen Sgungieeteniie, and p-hromo-, 
a p-chloro-, ani their salts a d 
d rivetives (v. WALTHER and GRIE- 
SHAMMER), A., i, 172 

Phenylhalogenoacetic acids, optically 
active, replarement of halogen in, 
by the auilino-group (McKENzig and 
Bate), A., i, 44. 


4-nitroso- 
PouLENC 


INDEX OF 
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Phenylhydrazine, behaviour of, as a 
relucing agent (PUxEDDU), A., i, 
292. 

action of, with metallic oxides (Pux- 
EDpDv), A., i, 292. 

Phenylhydrazine, 3:5-dibromo-, and 
3:5-dichloro-, and their derivatives 
(CHaTraway and ELiincroy), T., 
587; A., i, 510. 

p-nitro-, action of, with amino- and 
hydroxy-acids (Daxrn), A., i, 594. 

Phenylhydrazines, action of titanous 
chloride on (Roprnson), A., ii, 355. 

a-as-Phenylhydrazino‘sobutyramide, and 
its derivatives (v. WALTHER and 
Hisner), A., i, 560. 

Phenylhydrazones, p-nitro-, action of 
titanous chloride on (RoBiNnson), A., 
ii, 355. 

Phenylhydroxylamine, electrochemical 
synthesis of (FREDERIKSEN), A., i, 
32. 

Phenylhydroxylamine, o-hydroxyni- 
troso-, manginese salt (BAUDISCH 
and RoruscuILp), A., i, 34. 

nitroso-, ammonium silt, estimation 
of vanadium by (Turner), A., ii, 
347. 

Phenyl 3- and 4-hydroxystyryl ketones, 
2:4-dihydroxy-, and their derivatives 
(TAMBOR, ECKMANN, and BERNER), 
A., i, 831. 

2-Phenylimino-5-anilinomethylenete- 
trahydrothiazole-4-one (Dains and 
STEPHENSON), A., i, 751. 

Phenyliminoanthraquinone-2:1-acridone 
(KALISCHeR and Mayer), A., i, 844. 

2-Phenylimino-1:2-dihydropyridine, 2-o0- 
hydroxy- (STEINHAUSER and Die- 
POLDER), A., i, 740. 

2-Phenylimino-1-methyl-1:2-dihydro- 
pyridine, and 2-0-hydroxy- (STEIN- 
HAUS+R and DigpoLper), A., i, 740. 

2-Phenylimino-1-methyl-1:2-dihydro- 
quinoline, 2-0-hydroxy-(STKINHAUSER 
anil DigpoLpEr), A., i, 741. 

Phenyliminodinitroxanthone 
T., 749; A., i. 662 

2-Phenylimino-3-phenyl-5-anilino- 
methylenetetrahydrothiazole-4 one 
_— and STEPHENSON), A., i, 
51. 

5-Phenylimino-1:2-phthaloylacridine. 
See Phenyliminoanthraquinone-2:1- 
acrid»ne. 

Phenylindazole. 4-nitro-, and its stanni- 
chioride (Reich and Guazarian), A., 
i, 642. 

2-Phenylindoxyl. 6-cyano-, and its deri- 
vatives (PFEIFFER, Braupg. FrirscH, 
HALBERSTADT, KincHHorr, Ki&BER, 
and Wittkop), A., i, 330. 


(Duar), 
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2-Phenylindoxyl-6-carboxylic acid, 
ethy! ester, and its acetate (PFEIFFER, 
BraupE, FritscH, HALBERSTADT, 
KrrcnHorr, Ki&Ber, and WITTKOP), 
A., i, 330. 
2-Phenylisatogen, and its cyano- and 
nitro-derivatives, and their derivatives 
(PFEIFFER, BrauDE, Fritscu, HAL- 
BERSTADT, KirCHHOFF, KLEBER, and 
Wirrxop), A., i, 329. 
Phenylisatogencarboxylic acids, and 
their derivatives (PFEIFFER, BRAUDE, 
Fritscu, HALBERSTADT, KIRCHHOFF, 
Kuéser, and Witrkop), A., i, 330. 
2-Phenylisatogen-4’-sulphonie acid, 6- 
nitro- (PFEIFFER, BRAuDE, FrirscuH, 
HaLBEersTADT, KircHnorr, KLEBER, 
and Witrkop), A., i, 332. 
Phenylmaleic anhydride, hydroxy-, and 
its derivatives (BoUGAULT), A., i, 484. 
a-Phenylmaleic anhydride, 8-chloro- 
(ALMsTROM), A., i, 570. 
a-Phenylmalein-y-bromophenylimide, 
and 8-bromo- (ALMsTROM), A., i, 570. 
a-Phenylmaleinphenylimide, and jA- 
chioro- (ALMsTROM), A., i, 570. 
Phenyl mercaptan, o-amino-, action of 
aldehydes on (CLAAsz), A., i, 669. 
Phenylmethylacridonium salts, chromo- 
isomerism of (HANTzscH), A., i, 836. 
Phenylmethylallyl-methylanilinopro- 
pylammonium iodide (WEDEKIND and 
Mayrk), A., i, 670. 
2-Phenylmethylamino-5-anilinomethyl- 
enetetrahydrothiazole-4-one (Dains 
and STEPHENSON), A., i, 751. 
2-Phenylmethylaminopyridine, 2-0- 
hydroxy- (STEINHAUSER and DrEpoL- 
DER), A., i, 741. 
1-Phenyl-2-methylbenziminazole, 5:w- 
m-dinitro- (Kym and RINGER), A., i, 
82. 
Phenylmethylbenzofulvanol, and _ its 
chloride (CourTor), A., i, 476. 
Phenylmethylbenzofulvene (CouRTor), 
A., i, 478. 
3-Phenyl-2-methyl-y-benzopyran, 4- 
imino-7-mono- and -7:8-di-hydroxy-, 
and their salts and _ derivatives 
(Guosn), T., 109; A., i, 281. 
3-Phenyl-5-methyl-y-benzopyran, 7- 
as, and 4-imino-7-hydroxy- 
(GuosH), T., 116; A., i, 282. 
Phenylmethylearbinol, p-chloro-, and 
its phenylurethane (GASTALDI and 
CueErcnat), A., i, 31. 
8-Phenyl-a-methylcinnamic acid, ethyl 
ester (DE Faz), A., i, 263. 
Phenylmethyldiazomethane (STAUDIN- 
GER and GaULB), A., i, 849 
3-Phenyl-7-methyldioxindole (KoHN and 
OsTERSETZER), A., i, 607. 


Phenyl 5:6-methylenedioxy-o-methyl 
styryl ketone (PERKIN), T., 910. 

Phenylmethylethyl-ethylanilinoethyl- 
ammonium d@ camphorsu’ phonate 
(WEDEKIND and Mayen), A., i, 670. 

2-Phenyl-4-methylglyoxaline (DIELS 
and SCHLEIcH), A., i, 843. 

a-Phenyl-e-methyl-A«‘-hexadien-7y-one, 
and its dimeride (EVENs, GIFFORD, and 
GRIFFITHS), A., i, 73. 

3-Phenyl-2-methylindone, synthesis of, 
and its derivatives (DE Fazi), A., i, 
151. 

Phenyl methyl ketone, p-amino-, addi- 
tive compound of 2:4:6-trinitrotoluene 
and (Grua), A., i, 266. 

3-Pheny]-2-methyl-1:4-a-naphthapyran, 
4-imino-, and its sulphate (GHosH), 
T., 111; A., i, 282. 

a-Phenyl-7-methyl-A*7‘-octatrien-e-one, 
and its hexabromide (Evens, Grir- 
FORD, and GriFFirus), A., i, 73. 

Phenylmethyliscoxazolecarboxylic acids, 
isomeric (BETTI and Pacrnr), A., i, 222. 

Phenyl 3-methylstyryl ketone, and its 
dibromide (Giua), A., i, 490. 

as-Phenylmethylthionine salts (KEHR- 
MANN, RoBert, and Sanpoz), A., i, 
674. 

-Phenyl-y-methyltriazen-a-cyanamino- 
iminomethane, and p-bromo-, and p- 
chloro- (Vv. WALTHER and GRIESHAM- 
MER), A., i, 171. 

8-Phenyl-y-methylvalerophenones, a- 
bromo-7-nitro-,and y-nitro- (KOHLER), 
A., i, 405. 

2- and 3-Phenyl-1:4-a-naphthapyrans, 
4-imino-, and their salts (GHosnH), T., 
115, 121; A., i, 282, 283. 

3-Phenyl-1:4-a-naphthapyrone (GHOSH), 
T., 116; A., i, 282. 

Phenyl a-naphthyl ketone, configuration 
of oximes of (BETTI and Beccio.LIn1), 
A., i, 49. 

8-Phenyl-1-8-naphthylpyrrole-5-one 
(ALMsTROM), A., i, 569. 

1-Phenyl-4-m- and  -p-nitroanilino- 
methylene-3-methy1-5-pyrazolone 
(Darns, O'BRIEN, and JOHNSON), 
A., i, 677. 

-Phenyl-7y-p-nitrobenzyltriazen-a- 
cyanaminoiminomethane (v. WALTHER 
and GRIESHAMMER), A., i, 171. 

Phenylnitroindones, photochemical re- 
actions of (BAKUNIN and GIORDANI), 
A., i, 604. 

a-Phenylnitrosoamino-isobutyramide and 
-isobutyronitrile (v. WALTHER and 
Hwtsner), A., i, 560. 

Phenylcyclopentamethylenearsine, and 
its derivatives (GRUTTNER and WIER- 
NIK), A., i, 92. 
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Phenylceyclopentamethylenephosphine, 


and its salts (GrOTTNER and WIER- 
NIK), A., i, 92. 


INDEX OF 


| 2-Phenylquinoline, 


Phenyleyclopentamethylenestibine, and | 
its derivatives (GRUTTNER and Wrirr- | 


NIk), A., i, 93. 
Phenyl-p-phenylenediamine, prepara- 
ae and condensation of (CoBENZL), 
ee ey A 
1- Pura 6- (ec See 
(KIsHNER), A., i, 292. 
5-Pheny1-3-8- Feslonae Ceawney a. 
and its hydrochloride (KISHNER) 
i, 292. 
— phenylstyryl ketone, preparation 
derivatives of (DitTHEY and 
Last), A., i, 821. 
Phenylpropiolic acid, electrolysis of 
(VANZETTI), A., i, 263. 
nitration of (REtcH), A., i, 210. 
Phenylpropiolic acid, op-dinitro-, and its 
methyl ester (PFEIFFER, BRAUDF, 
Fritscu, HALBERSTADT, KIRCHHOFF, 
K.&seEr, and WitTrkop), A., i, 333. 
eer rey acid, af-dibromo-, 
trichloro-tert.-butyl ester (WoLF- 
FENSTEIN, LOEWyY, and BACHSTEZ), 
A., i, 198. 
af-dibromo- and af-dichloro-B-op-di- 
nitro-, methyl esters (PFEIFFER, 
Braupg, Frirscn, HALBERSTADT, 
KircHHoFF, Ki&ésER, and WITT- 
Kop), A., i, 332. 
a-cyano-, salts of (HEssLER, MAGATH, 
JoEL, and HeEsstEr), A., i, 379. 
m-hydroxy-, anhydrides of (KNAKE 
and SALKOwskK]), A., i, 820. 
B-hydroxy-8-p-chloro-, and its ethyl 
ester (V. BkAauNand HEIpER), A., i, 
729. 
ae ag (Bov- 
GAULT), A., i, 764. 
Phenylpropylidenecamphor (Rupe and 
IsELIN), A., i, 410. 
Phenyl propyl Pa hydrazones of 
(GRAZIANO), A., i, 210 


-Phenylpropylmethylpro yriamine, an: and | 


its salts (v. Braun and Aust), A., 
421. 


6- re Ipyrazine, 2:3-dibromo-, and 


| 


2-Phenylquinoline-4-carboxylic 


SUBJECTS. 


4-cyano- (FARBEN- 
FABRIKEN VORM. F. BAYER & Co.), 
A., i, 333. 

2-Phenylquinoline-4-carboxylic acid 

(atoyhan) (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 571. 
preparation of soluble derivatives of 
(FARBWERKE VORM. MARBISTER, 
Lucius, & Brine), A., i, 668. 
preparation of amino-derivatives of 
(FARBWERKE VORM. MEISTER, 
Lucivs, & Brinrne), A., i, 333, 334. 
oxidation products of (BorHm and 
Bournot), A., i, 75. 
sodium salt, preparation of a carbonate 
of (CHEMISCHE FABRIK AUF AKTIEN 
vor. E. ScHErine), A., i, 160. 
isoamyl ester (CHEMISCHE FABRIK 
AUF AKTIEN vormM. E. SCHERING), 
A., i, 333. 

acids, 
6- and 2-p-iodo- (CHEMISCHE FABRIK 
AUF AKTIEN vorM. E. SCHERING), 
A., i, 333. 

Phenylquinolinedicarboxylic acid, hydr- 
oxy-, and its derivatives, preparation 
of (FARBWERKE VORM. MEISTER, 
Lucius, & Britntne), A., i, 384. 

Phenylsemicarbazidodithiocarbonic 
acid, esters of (BuscnH and BIEHLER), 
A., i, 761. 

Phenylstibinic acid, m-nitro-, and m- 
nitro-p-amino-, ‘acetyl derivative 
wey FABRIK VON HEYDEN), 
A., 347. 

§-isagt-B-cigeytgyeensiine, and its 
derivatives (KISHNER), A., i, 291. 

Phenylsuccinic acids, optically active, 
and their derivatives (Wren and 
WItiiAMs), T., 572; A., i, 482. 

Phenylsuccinic acid series, studies in 
the (WkEN and Wit.rAms), T., 572; 
A., i, 482. 

Phenylsulphonal (OcATA and Iro), A., 
i, 654. 

1-Pheny]l-1:2:3:4-tetrahydroquinoline- 
3-carboxylic acid (SkITA and Brun- 
NER), A., i, 835. 


| Phenyltetrahydrothebaimine, and its 


echloro- (MINovVIcI and BENTE), 


5 ieee 

9. Phanylpyridine-4:6-dicarboxylie acid, 
and its salts and dimethyl ester 
(BornM and Bovurnor), A., i, 76. 

2-Phenylpyridine-4:5:6-tricarboxylic 
acid, and its salts (BozHM and Bovr- 
not), A., i, 75. 

Phenylpyruvamide (Bovucavtr), A., i, 
485. 


Phenylpyruvic acid, semicarbazones of 
esters of (Boucaurr), A., i, 484, 


| 
| 
| 
| 


derivatives (FREUND and SPEYER), 
A., i, 738. 
Phenyltetrahydrothebaine, and its de- 
rivatives (FREUND and SpEyeER), A., 
i, 739. 
Phenyltetrahydrothebenol (FREUND and 
SPEYER), A., i, 738. 
Phenyleyclotetramethylenearsine, and 
its ~~ (GRUTTNER and Krause), 
A., i, 443. 
Phanylcyclotetramethylenephosphine, 
and its salts (Grirrnerand Kravss), 
A., i, 443, 


INDEX OF SUBJECTS. ii, 845 


Phenylcyclotetramethylenestibine, and | 
its salts (GrirrnEn and Krause), | 


A., i, 444. 

Phenylthiocarbamide, catalytic oxida- 
tion of, by charcoal (FREUNDLICH 
and BsERCKE), A., ii, 238. 

5-Pheny1-1:2:3-thiodiazole-4-carboxylic 
acid, methyl ester (STAUDINGER, 
BECKER, and Hirzet), A., i, 856. 

3-Phenyl-y-thiohydantoin, 3-m- and 
-p-chloro-, 3-nitro-, and their deriva- 
tives (BeckuRTs and Frericus), A., 
i, 74. 

Phenylthiosemicarbazidod ‘thiocarbonic 
acid, esters of (BuscH and BIEHLER), 
A., i, 762. 

3- Phenyl- 1-0-tolyl-4-anilinomethylene- 

5-pyrazolone (Dans, O’BrieN, and 
JoHNson), A., i, 676. 
$-Pheny]-1-0-tolyl-4-bromoanilino- 
methylene-5-pyrazolones (DaINs, 
O’Brien, and Jonnson), A., i, 677. 
8-Phenyl-1-0-toly]-4-p-chloroanilino- 
methylene-5-pyrazolone (DaINns, 
O’BrIEN, and JOHNSON), A., i, 676. 

Phenyltolyldiazomethane (STAUDINGER 
and GOLDSTEIN), A., i, 850. 

Phenyl p-tolyl ketone, hydrazone of 
(STAUDINGER and GoLpsTEIn), A., i, 
850. 

Phenyl yaar ketone anil (REDDE- 
LIEN), A., 1, 49. 

Phenyl-o- tolylmethylearbamide an INS, 
Roserts, and Brewster), A., i, 
433. 

Phenyl-y-tolylmethyltelluronium salts 
(LEDERER), A., i, 810. 


8-Phenyl-1-tolylpyridazinones (Mux- | 


GIOLo), A., i, 78. 
1-Phenyl-3-p-tolylpyrrole-5-one (ALM- 
sTROM), A., i, 569. 
3-Pheny1-2-p-tolylquinoline-4-carb- 
oxylic acid (FARBENFABRIKEN VORM. 
F. Bayer & Co.), A., i, 571. 
3-Phenyl-1-0-tolyl-4-m-xylidinomethyl- 
ene-5-pyrazolone (Dains, O’Brien, 
and Jonnson), A., i, 676. 
a-Phenyltriazen-y-carbamidoimino- 
methane. See Benzeneazodicyanodi- 
amidine. 
a-Phenyltriazen-y-cyanaminoimino- 
methane. See Benzeneazodicyanodi- 
amide. 

Phenyltrimethylthionine salts (Krur- 
MANN, Ropert, and SAnpDoz), A., i, 
673. 

1-Phenylurazole, 3-thio-, sodium de- 
rivative, reaction of ethy! iodide with 
(CHANDLER and ACREE), A., ii, 
559. 

8-Phenylvalerophenones, bromonitro-, 
and nitro- (KoHLER), A., i, 405. 


1-Phenyl-4-m-xylidinomethylene-3- 
methyl-5- -pyrazolone, and its hydro- 
chloride (Dats, O'BRIEN, and Joun- 
son), A., i, 676. 


3-Phenyl-1-a3-m-xylylpyridazinone 


(MuneIoLo), A., i, 78 


| Phloridzin diabetes. See Diabetes. 


Phloroglucinol, estimation of, by means 
of furfuraldehyde (Voroérk and Por- 
MESIL), A., ii, 542. 

Phoradendron (mistletoe), B-p-hydroxy- 
phenylethylamine in (CRAWFORD and 
WATANABE), A., i, 357. 

Phosphates. See under Phosphorus. 

Phosphatides, separation of aminoethyl 
alcohol from the a of (THIER- 
FELDER aud SCHULZE), A., i, 548. 

Phosphomolybdic compounds, complex 
(Mawrow and NiKkoLow), A., ii, 
332. 

Phosphorescence (SCHERINGA), A., ii, 68. 

Phosphoric acid. See under Phosphorus. 

Phosphorus, atomic refraction of, in 

organic phosphorus compounds 
(ArBuzov and Ivanov), A., ii, 165. 

— of (Smits and BokHorst), 

A., li, 317. 

— blackening of (Rag), A., ii, 
317. 

black (Smits, MryeEr, and Beck), A., 
ii, 185; (BrrpGMAn), A., ii, 246. 

explosive mixture of liquid air and 
(PruTTI), A., ii, 30. 

use of, in gas analysis (ANDERSEN and 
BIEDERMAN), A., ii, 262. 

in iron and steel (HATFIELD), A., ii, 
142. 

occurrence and distribution of, in 
plants (GAUTIER and CLAUSMANN), 
A., i, 287 


| Phosphorus compounds in muscle (Cos- 


TANTINO), A., i, 450, 451. 


| Phosphorus ypentachloride, dissociation 


of (Nernst), A., ii, 418. 
trihaloids, action of chromyl chloride 
on (Fry and DonNELLY), A., ii, 
626. 
Phosphoric acid, solubility of, in 
Thomas slag (MAscHHAUrT), A 
i, 112. 
estimation of (Crisro and TvuIN- 
ZING), A., ii, 342. 
citrate-insoluble, estimation of 
(Hunt), A., ii, 265. 
citrate-soluble, estimation of, in 
Thomas slag (LEMMERMANN), 
A., ii, 446. 
estimation of, in basic slag (Popp), 
A., ii, 266, 342; (CELICHOW- 
SKI and Pi1z), A., ii, 342. 
estimation of, in plants (ZLATAR- 
OFF), A., ii, 576. 
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Phosphorus :— 
Phosphoric acid, estimation of, volu- 
metrically, in manures (INczE), 
A., ii, 490. 
estimation of, in spodium (P1zz), 
A, ii, 644. 
Orthophosphoric acid, electrolysis of 
(JEFFERY), A., ii, 411. 
Phosphates, hydrogen electrode po- 
tentials of (CLARK and Luss), A., 
ii, 513. 
mineral, solubility of (RoBERTsON), 


A., ii, 196; (Arra), A., ii, 564, | 


565 


of Thomas slag, solubility of, in | 


citric acid (KroLL), A . ii, 389. 
adsorption of, by soils (Bocve), A., 
i, 110. 
estimation of, in Thomas slag (Za- 
CHARIADES and Czak), A., ii, 


48. 
inorganic, estimation of, in blood- 
serum (HowLanp, HAkssLeEr, 


and Marriott), A., ii, 269. 
Hypophosphites. catalytic oxidation 
of, by pa ladium (SrEVERTs and 
Peters), A., ii, 287. 
estimation of, volumetrically (Kout- 
HOFF), A., ii, 490. 
Phosphorus organic compounds, atomic 
refraction of phosphorus in (ARBU- 
zov and IvANoy), A., ii, 165. 


Phosphoric acid, pheny! esters (HoEF- 


LAKk), A., i, 472. 

Phosphorus detection and estimation :— 
detection of (LemxKgs), A., ii, 644. 
estimation of, in iron and steel, and 

recovery of molybdate from the fil- 
trates (Frrepricn), A., ii, 490. 


TIE), A., ii, 446. 
estimation of, in soils (RoBINson), A., 
ii, 265. 
estimation of, in soils, in presence of 
vanadium (GoRTNER and SHAW), 
A., ii, 644. 
inorganic, estimation of, in body fluids 
and tissues (CosTaANTINO), A., ii, 
48. 
Phosphorus-arsenic compounds, prepara- 
tion of (MounEyrart), A., i, 228. 
Photochemical phenomena (BOESEKEN 
and Coney), A., ii, 464. 
— of ketones (CoHEN), A., ii, 
507. 
Photoelectricity of plants (McCLELLAND 
and FirzGERALp), A., ii, 508 
Photographic materials, action of mono- 
chromatic light on (PADoA and MEr- 
vint), A., ii, 592. 


Photography, detection of silver chloride | 


in (VALENTA), A., ii, 397. 
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temper- 
ature-cvefficients of (Papoa and Zaz- 
ZAkON1), A., ii, 508. 

Phrenosin, constitution of (ROSENHEIM), 
A., i, 493. 

5-Phthalamino 2:4-dimethylacetophen- 
one, w-chloro-6-nitro- (BuDINUs), A., 


Phototropic transformations, 


i, 430. 
Phthalanil, 3:4-dihydroxy-. 
hemipinic anil. 
Phthaleins (Oppo), A., i, 87. 
Phthalic acid, hydrogen electrode po- 
tentials of salts of (CLARK and 
Luss), A., ii, 513. 
and 3-nitro-, preparation of alkyl 
menthyl esters of (ConEN, Woop- 
ROFFE, and ANDERSON), T., 230; 
A.. ii, 206. 


See Nor- 


| Phthalide, amino- (TcoHExrNrAc), T., 
1243. 


a-chloro- (GABRIEL), A., i, 819. 
Phthalidecarboxylic acid, amide of 

(Tcnerniac), T., 1239. 
o-Phthalimidocinnamic acid, and 

amide ‘GABRIEL), A., i, 819. 


its 


Phthalo-dibromo- and_ -dichloro-anils 
(CHATTAWAY and CLemo), T., 97; 
A., i, 257. 


Phthalochlorobromoanils (CHATTAWAY 
and CLEmo), T., 96; A., i, 257. 

Phthalonic acid, preparation and deriva- 
tives of (TcurrniAc), T., 1236. 

1:2-Phthaloylacridone. See Anthra- 
quinone-23] -acridone. 

5’:6’-Phthaloyl-3:4-naphthacridone 
(ULLMANN and BrInvER), A., i, 484. 

Phthalylbromotolylhydrazides (CHATTA- 
way and HopgGson), T., 587; A., i, 
510. 


estimation of, in plant tissues (Cakis- Phthalylhydrazides, polymorphic(Caat- 


TAWAY and LaMBER?T), A., i, 169 

Phylloerythrin, formula and derivatives 

of (FiscuHer), A., i, 574. 

Phytobiochemical studies (ZLATAROFF), 

A., i, 620. 

Phytosterol, detection of, by means of 

digitonin (PFEFFER), A., ii, 541. 

detection of, in animal and vegetable 
fats (OLIG; KuuN and WeEwE- 
RINKE ; KLOsTERMANN and Opitz), 
A., ii, 499. 

estimation of, by means of digitonin 
(WaGnNER), A., ii, 541. 

Picramic acid, detection of, in urine 

(PEcKER), A., ii, 353. 

Picrie acid (2:4:6-trinitrophenol), heat 
of formation of salts of (VANZETTI 
and GazzaBIN), A., ii, 175. 

production of jaundice by absorption 
of (PoGNAN and SaurTon), A., ii, 54. 

excretion of, in urine (Murat and 
Duranp), A., i, 193. 
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Picric acid, thallous salt, enantiotropic 
moiifications of (COHEN), A., ii, 
183. 

detection of (CasTETs), A., ii, 160. 

detection of, in urine (VILLEPIEU and 
Manceat), A., ii, 55; (PECKER), 
A., ii, 456. 

detection of, in urine and viscera 
(Koun-ABREsT), A., ii, 352. 

Picrotic acid, constitution and deriva- 
tives of (HorRRMANN), A., i, 828. 

Picrotin, and its derivatives (HorrR- 
MANN), A., i, 566. 

Picrotoxin (HoRRMANN), A., i, 566. 
hydrolysis of (HorkMANN and 

WAcnrer), A., i, 827. 

Picrotoxinic acid, and its derivatives 
(HoxrRMANN and WAcurTER), A., i, 
827. 

Picrotoxinin, and its derivatives (HoRR- 
MANN), A., i, 566, 

Picrotoxinonic acid, and its derivatives 
(HorRMANN and WAcurTeER), A., i, 
827. 

Pieris brassice, black markings on wings 
of (OnsLuw), A., i, 525. 

Pigments, theory of (OsTwaLp), A., ii, 

205. 


detection of manganese in (SACHER), 
A., ii, 451. 


Pimelic acid, derivatives of (ScHMIDT), | 


A., i, 374. 


Pine oil, constituents of (ADAMs), A., i, | 


53. 

Pinene, catalvtic reduction of, in pres- 
euce of platinum (BOesEKEN and BiL- 
HEIMER), A., i, 319. 

d-Pinene, salts of (TsAKALOTOS and 
PAPACONSTANTINOU), A., i, 658. 


Pinus pinaster, quercitin from bark of | 


(Lepetit and Satta), A., i, 658. 

Piperazine chlorate (UVaTTA and CHoUD- 
HvRY), A., i, 470. 

Piper betle (betel-vine), chemistry and 
physiolegy of leaves of, and their 
bleaching (MaNN and ParwaRDHAN), 
A.. i 782. 

Piperidine. 4-hydroxy-, preparation of 

(EmMeEnt), A., i, 667. 
and its derivatives, preparation of 
esters of (EMmeErt), A., i, 835. 
4-Piperidone, ation of alk» lis on nitroso- 
amine derivatives of (EvENs, GuIF- 
FORD, and GrirFiTHs), A., i, 72. 

Piperidylacetic acid, ¢richloro-tert.-butyl 
ester (WOLFFENSTEIN, LoEWy, and 
BacusteEz), A., i, 198. 

> Wx salts (v. BRAUN), 

-y i, 632. 


Piperonaloxime, 6-nitro-, preparation 
and derivatives of (Brapy and Dunn), | 


A., i, 150. 


| 


| 
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Piperonalsemicarbazons dihydrochlor- 
ide (HENDERSON and HEILBRON), 
A., i, 149. 

Piperonylacetomethylamide. See 8- 
3:4-Methylenedioxypheuy!propiono- 
methylamide. 

Piperonylacetone. See a-3:4-Methyl- 
enedioxypheny!butan-y-one. 

aa (Courtot), A., 
i, 475. 

<<  ecunoes (CourToT), A., 
i, 478. 

4-Piperonylidene-3:13-dimethyl-1:2:3:4- 
tetrahydroxanthylium _ferrichloride 
(BorscHE and WunpDER). A., i. 323. 

4-Piperonylidene-3-methy]-1:2:3:4- 
tetrahydroxanthylium ferricvhloride 
and 13-chloro- (BurRscHE and Wun- 
DER), A., i, 323 

Piperonylidene-8-phenylethylamine 
(HAMILTON and Rosinsoyn), T., 1033 ; 
A., i, 836. 

Piperylene, preparation of (OsTROMISS- 
LENSKI), A., i, 4, 241. 

Pipette, automatic (Lowy), A., ii, 533. 
fur use with alkaline pyroguallol 

(ANDERSON), A., ii, 262. 
Pituitary body. comp: sition and activity 
of the (FeNGER), A., i, 692. 
secretion of the, after stimulation of 
the superior cervical ganglion 
(SHAMOFF), A., i. 232. 
effect of, on growth (WULZEN), A., i, 
692. 
adrenaline in the (WATANABE and 
CrawrForp), A., i, 300. 
isolation of tethelin from (ROBERT- 
son), A., i, 350. 
fetal, pituitrin in (McCorp), A., i, 
88. 


Pituitary extracts, action of, on intes- 
tinal loops (SHam: FF), A., i, 232. 
Pituitrin, failure of, to sensitise the 
sympathetic system (Hoskrns), A., i, 
189. 
Plantago psullium, seeds of. See Seeds. 
Plant-cells, permeability of (STILEs and 
J@RGENSEN). A., i, 108. 
influence of potassium salts on pro- 
tein synthesis in (Sroxasa), A., i, 
354. 
Plant colloids (Samec), A., i, 308. 
Plants. chemistry of (KekGAN), A., i, 
195, 357, 783. 
microchemistry of (Mouiscn), A., i, 
195; (Tunmann), A., i, 874; ii, 
59. 
photoelectric discharge from the leaves 
and flowers of (McCLFLLAND and 
FirTzGERALD), A., ii, 508. 
osmotic pressure in (D1txon and Ar- 
Kins), A., i, 107, 108, 781. 
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Plants, assimilation of (WILLSTATTER 
and Stott), A., i, 105 
growth and nutrition of (Mazz), A., i, 
455, 456. . 
enzymes of (BEGEMANN ; Dosy), A., i, 
194. 


migration of betaine in (STANEK), | 


A., i, 457. 

absorption of salts by (PANTANELLI), 
A., i, 871 

antagonistic action of salts in (Mascu- 
HAUPT), A., i, 781. 

absorption and distribution of boron 
in (Cook), A., i, 302. 

action of calcium sulphate and of 
a on growth of (Pirz), A., i, 
870. 

action of copper, iron, and manganese 
salts on the growth of (VAGELER), 
A., i, 457. 
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Plant tissues, estimation of phosphorus 
in (CuRIsTIE), A., ii, 446. 

Platinum, occurrence of, in Spain (PiNa 
pe RusrEs), A., ii, 106; (DE Or- 
vETA and PiNa DE Rvsres), A.,, ii, 
144, 

native, presence of nickel in (P1Na DE 
Rusigs), A., ii, 442. 

specific heat of (Macnvs), A., ii, 79. 

volatilisation of (KURGESS and WAL- 
TENBERG), A., ii, 442. 

catalytic reduction in presence of 
(BOESEKEN, VAN DER WEIDE, and 
Mow), A., ii, 239. 

colloidal, catalytic action of (PAAL 
and Scuwarkz), A., ii, 307. 

scrap, conversion of, into chloroplati- 
nic acid (J. B. and A. TrncGLp), A., 
ii, 190. 


| Platinum alloys with silver, analysis of 


occurrence and distribution of fluorine | 


and phosphorus in (GAUTIER and 

CLAUSMANN), A., i, 237. 
preparation of globulins 

(Reeves), A., i, 238. 


from 


formation of glucosides in (CIAMI- | 


CIAN and Ravenna), A.,i, 356. 
réle of glucosides in (Goris ; ViNTI- 
LEsco), A., i, 782. 
hematoid compounds 
(Gora), A., i, 108. 
action of lead salts on growth of 
(SturzErR), A., i, 704. 

distribution of maltase in (DAvIs ; 
Datsn), A., i, 535. 

utilisation of nitrogen and phosphorus 
by (Preirrer and SIMMER- 
MACHER), A., i, 622. 

action of organic compounds on (C1A- 
MICIAN aud RAVENNA), A., i, 537. 

oxydases in various organs of (BuN- 
ZELL), A., i, 357. 

influence of potassium ferrocyavide on 


of iron in 


the growth of (HasELHOFF), A., i, | 


196. 

effect of sulphur on the growth of 
(PFEIFFER and SIMMERMACHER ; 
SueEpp), A., i, 196. 


poisonous action of lithium salts on | 


(Frerkine), A., i, 875. 
green, reduction of nitrates by (MoL- 
LIARD), A., i, 871. 
nutrition of (RavENNA), A., i, 588. 


living, action of saline solutions on | 


(Devaux), A., i, 457. 

estimation of phosphoric acid in (ZLa- 
TAROFF), A., ii, 576. 

Plant tissues, absorption of acids by 

(Hinp), A., i, 534. 

oxydases in (ATKINs), A., i, 109. 

estimation of hydrocyanic acid in 
(ALSBERG and Brack), A., ii, 401. 


(Ko1FMANN), A., ii, 144. 

Platinum salts, hydroxy-pentammino- 
(TscHUGAEV and CuLopry), A., ii, 
106. 

bivalent, triammino-aquo (TsCHUGAEV 
and TSCHERNJAEY), A., ii, 106. 

Platinum compounds, hydroxylammonia 
(TscHUGAEV and TsCHERNJAEY), 
A., ii, 42. 

Platinous nitrite, compounds of am- 
monia with (Tscuucagv and KILTI- 
Novic), T., 1286. 

Platinum organic compounds, complex 
(TscHUGAEV and LEBEDINSK]), A., 
i, 21. 

with acetonitrile (TschuGAEV and 
LEBEDINSK!), A., i, 204. 

Pneumonia, production of (KLINE and 

MELTZER), A., i, 234. 

Poisoning by mercuric chloride (Bar- 

BuUR), A., i, 193. 

Poisons, action of, on the cell nucleus 
(Lorw), A., i, 589. 

influence of, on enzyme action (RAHN), 
A., i, 295. 

Polonium, spectrum of (SIEGBAHN and 
Friman), A., ii, 277. 

compound of hydrogen and (Lawson), 
A., ii, 121. 

** Polydibromophenylene oxide” (Hun- 

TER, Otson, and Dante.s), A., i, 718. 

Polypeptides, synthesis of (ABDERHAL- 

DEN and Fopor), A., i, 375. 

Polypeptides, scission of, by enzymes 
(CLEMENTI), A., i, 299, 450. 

introduction of the guanidine nucleus 
into (CLEMENTI), A., i, 91. 

Polysaccharides, rotatory power of 

(Hupson), A., i, 630 é 


| Polythionates. See under Sulphur. 
| Porphyrins, optical properties and toxi- 


city of (FiscHER), A., i, 775. 
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Porphyrins, action of, on Paramecia 
(FiscHeR and v. Kemwnirz), A., i, 
585. 

Potash deposits of Upper Alsace (Rdésza), 

A., ii, 335. 
-— 2 changes in (Rdésza), A., ii, 
257. 

Potassium, photoelectricity of (WIED- 

MANN), A., ii, 508. 

radioactive disintegration of (Lacus), 
A., ii, 547. 

in cells of the kidneys (MAcNmER), 
A., i, 191. 

Potassium salts, adsorption of, by soils 
(BoevE), A., i, 110; (McCatt, 
HILDEBRANDT, and JoHNsTON), A., 
i, 304. 

influence of, on protein synthesis in 
plants (Sroxiasa), A., i, 354. 

Potassium hydrogen carbonate, use of, 
as a standard in volumetric analysis 
(Incze), A., ii, 146. 

chlorate, unusual explosion with 
(Row.anp), A., ii, 431. 
action of, on ammonium nitrate 
(SALVADOR]}), A., ii, 563. 
affinity of the reaction of sodium 
iodide with (GUNTELBERG), A., ii, 


15. 
chloride, infra-red absorption spectra 
of (CALLow, Lewis, and NopDER), 
T., 55; A., ii, 134. 
potentials of chlorine and hydrogen 
ions in solutions of (HARNED), 
A., ii, 597. 
coefficient of diffusion of (GriF- 
FITHS, Dickson, and GRIFFITHS), 
A., ii, 88. 
and nitrate, molecular heats of equi- 
librium of (Cotson), A., ii, 15. 
chromate, equilibrium of the reaction 
of lead sulphate with (MILBAUER 
and Kony), A., ii, 441. 
dichromate, action of ultra-violet 
light on the potential of sulphuric 
acid and (SwENsson), A., il, 548. 
catalytic acceleration by, of absorp- 
= of oxygen (THUNBERG), A., i, 
62 


oxidation of stannous chloride by, 
without acid (NEIDLE and WITT7), 
A., ii, 256. 
use of, as a standard (BruHNS), A., 
ii, 337, 581. 
hydroxide, hydroxyl-ion concentration 
in solutions of (HARNED), A., 
ii, 8. 
efficiency of, as a drying agent 
(BAxTER and STARKWEATHER), 
A., ii, 637. 
iodide, rate of diffusion of iodine into 
(EpGar and Dies), A., ii, 227. 


CX. ii. 


SUBJECTS. ii, 849 
Potassium perman 
dextrose wit 
i, 372. 
oxidation of ethyl alcohol with 
(Evans and Day), A., i, 362. 
titration with, in alkaline solution 
(BRAUNER), A., ii, 487. 
use of, in estimation of uired 
oxygen in waters (Sacus), A., ii, 
399. 
metabisulphite, estimation of (BEsson), 
A> ii, _ an , 
sulphate, equilibrium of manganous 
" eubobets and Cosel wd 
Marotta), A., ii, 141. 
interaction between perchloric acid 
and (Davis), A., ii, 50. 
thioantimonite, electrolysis of, and its 
structure (MULLER), A., ii, 137. 
Potassium organic compounds :— 
acetamide, decomposition of (RakK- 
sHIT), T., 180; A., i, 309. 
cobalto-, nickelo-, and osmyl-salicyl- 
ates (BARBIERI), A., i, 727. 
cyanide, action of, on 2:4-dichloro- 


nate, oxidation of 
(WITZEMANN), A., 


phenylhydrazone of carbethoxy- 
formyl! chloride (BULow and NEBER), 
A., i, 845. 


ferri- and ferro-cyanides, electrical 
conductivity of mixtures of (ScHocH 
and Fetsine), A., ii, 596. 
ferrocyanide, effect of light on mixtures 
of p-nitrosodimethylaniline and 
(GALLENKAMP), A., ii, 207. 
action of, with bromotrinitromethane 
and tetranitromethane (CHATTA- 
way and Harrison), T., 171; 
A., i, 245. ; 
influence of, on the growth of plants 
(HasetHorrF), A., i, 196. 
Potassium estimation :— 
estimation of (HAMBURGER), A., ii, 
50; (Hacer and KERN ; JARRELL), 
A., ii, 114; (ScHuuzg), A., ii, 492. 
estimation of small amounts of (Ham- 
BURGER), A., ii, 448. 
estimation of, in presence of other sub- 
stances (BENNETT), A., ii, 448. 
estimation of, in fertilisers (P1uz), A., 
ii, 51. 
Potatoes, enzymes of (BopNAR), A., i, 
539 


invertase in the leaves of (Dosy), A., 
i, 194. 

effect of age and pe air on the 
sugar content of (WATERMAN), A., 
i, 359. 

sweet, transformation of carbohydrates 
in (HASSELBRING and HAwEINs), 
A., i, 623. 

estimation of acidity in (HOFFMANN 
and PRECKEL), A., i, 58 


42 
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Potato starch. See Starch. 

Potential, differences of, between aqueous 
solutions and insulators (BorE- 
Livs), A., ii, 512. 

at contact of electrolytes (Govy), 
A., ii, 409. 

Powders, estimation of fat in (PHILLIPs), 
A., ii, 353. 

Praseodymium chloride, density of 
(Baxter and Hawkins), A., ii, 221. 

Precipitates, molecular transformations 

of (VILLIERs), A., ii, 390. 
washing of (HoLMEs and RINDFUsz), 
A., ii, 422. 

Prehnitic acid, synthesis and constitu- 
tion of (FREUND, FLEISCHER, and 
PRAETORIUS), A., i, 817. 

Pressure, high, chemical effect of high 
temperature and (BrINER), A., ii, 
215. 

Propane, thermal decomposition of mix- 

tures of butane and (ZANETTI), A., 
i, 625. 

thermal decomposition of mixtures of 
ethane and (ZANETTI and LESLIE), 
A., i, 705. 

Propane, iododihydroxy- (FARBWERKE 
vor. MEIsTER, Lucius, & BRUNING), 
A., i, 363. 

Propan-S-ol, d-a-chloro-y-bromo- (AB- 
DERHALDEN and EIcHWALD), A., i, 
10. 

isoPropenylacetylene(FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 461. 

Propionic acid, trichloro-tert.-buty] ester 

(WoLFFENSTEIN, LoEwy, and Bacu- 
STEz), A., i, 198. 
compounds of, with benzylidenehydr- 
azinoacetic and iminoacetic acids 
(Baitey and Mixeska), A., i, 764. 
Propionic acid, bromo-, alkali salts, action 
of alkalis on (SENTER and Woop), 
T., 681; A., ii, 523. 
a-bromo-, and £-iodo-, ammonium salts 
(McMaster and MacILL), A., i, 
707. 
1-Propionyldi-2-methylindyldimethyl- 
methane (ScHoLTz), A., i, 420. 

Propionylglycinamide, a-bromo- (BER- 
GELL), A., i, 714. 

Propio-p-phenetidide (triphenin), per- 
iodides of (EmEry), A., i, 391. 

4-Propoxy-m-toluic acid (v. AUWERs), 
A., i, 496. 

Propyl alcohol, Sy-diamino-, optically 
active, and its derivatives (ABDER- 
HALDEN and EicHwaALp), A., i, 795. 

isoPropyl methyl ether, dichloro-, and 
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isoPropylamine, bromo-, and hydroxy-, 

= their derivatives (GABRIEL), A., i, 
94, 

o-Propylaniline, a ye 
of (v. Braun and Rawicz), A., i, 471. 

Propylbenzene, 2:4-diamino-, 4-nitro-2- 

amino-, and its derivatives (v. 
Braun and Rawicz), A., i, 471. 
y-chloro- (v. Braun and Aust), A., 
i, 421. 
1-n-Propylbenzene, 
(Kurosawa), A., i, 38. 
o-Propyleatechol. See 1-n-Propylbenz- 
ene, 2:3-dihydroxy-. 
n-Propyldiacetonamine oxalate, and 
nitroso- (EVENS, GIFFoRD, and GRIF- 
FITHS), A., i, 72. 

Propylene, critical constants and vapour 
pressures of (SEIBERT and BURRELL), 
A., ii, 81. 

d- and i-Propylene-8y-diamine, a-bromo-, 
hydrobromides (ABDERHALDEN and 
EICHWALD), A., i, 795. 


2:3-dihydroxy- 


a-Propyl-d-galactoside (BoURQUELOT 
and Ausry), A., i, 711. 
Propylhydroxypropylmalonamic acid, 


lactone of (FIscHER and BRIEGER), 
A., i, 12. 
Propylhydroxypropylmalonic acid, cal- 
cium salt and lactone of (FiscHer and 
BrRIEGER), A., i, 12. 
isoPropylmalonic acid, ammonium salt 
(McMaster and Macitt), A., i, 707. 
N-Propylnorcodeine, and its salts (v. 
Braun), A., i, 666. 
1-isoPropylcyclopentan-3-onephenyl- 
hydrazone (WALLACH and WOER- 
LITZER), A., i, 215. 
isoPropylcyclopentenisopropylcyclo- 
pentanone, and its derivatives (WAL- 
LACH and WoERLITZER), A., i, 215. 
1-isoPropylcyclopentylidene-3-acetic 
acid (WALLACH and WOoERLITZER), 
A., i, 215. 
isoPropyleyclopentylisopropylcyclo- 
pentanol, and its phenylurethane 
(WALLACH and WoERLITZER), A., i, 
215. 
isoPropylcyclopentylisopropyl-yclopenta- 
none, and its oxime (WALLACH and 
WoERLITZER), A., i, 215. 
a-Propylsuccinic acid, dl-a-cyano-, and 
its calcium salt (FiscuzR and Bris- 
GER), A., i, 12. 
Propyl thiol, y-amino- (GABRIEL), A., i, 
669. 


| a-Propylvaleric acid, a-cyano-, and its 


its derivatives (HEss and Fink), A., 


i, 159. 


Rerugtatigteestio acid. See a-Allyl-n- | 
va. j 


eric acid. 


salts (FiscHzR and BRiEGER), 
A. & 3%. 
and its silver salt and ethyl ester 
HEssLER, Macatu, JoEL, and 
ESSLER), A., i, 378. 
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o-Propylveratrole. See 2:3-Dimethoxy- 
1-n-propylbenzene. 
Proteins, synthesis of, in plant cells in 


| 


presence of potassium salts (Srox- | 


LASA), A., i, 354. 

optical properties of (RaKuzIN), A., 
i, 90. 

refractive indices of (ScumrpT), A., i, 
174. 


concentrations of hydrogen and hydr- | 


oxyl in formation of compounds 
of (Scumipt), A., i, 513. 

compounds of aniline colouring mat- 
ters and (HOLLANDE), A., i, 574. 

action of bromine on (SIEGFRIED and 
Reprtn), A., i, 512. 

action of chloramine and hypochlorites 
on (MitRoy), A., i, 866 

formation of dextrose from (JANNEY 
and BLATHERWICK), A., i, 182. 

sparing action of dextrose on the 
utilisation of (JANNEY), A., i, 348. 

action of enzymes on (FRANKEL), A., 
i, 682. 

action of nitric acid on (MORNER), A., 
i, 512. 

formation of pyridine bases from 
(MAILLARD), A., i, 514. 

hydrolysis of (HarpInG and Mac- 
LEAN), A., i, 346, 449. 
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Proteins, trichloroacetic acid as a re- 
agent for (GREENWALD), A., ii, 
62. 
analysis of (VAN SLYKE), A., ii, 62; 
(PLIMMER), A., ii, 460. 
estimation of, in muscle (JANNEY), 
A., ii, 460. 
estimation of aminodicarboxylic acids 
in hydrolysis of (ANDERSEN and 
RoED-MULLER), A., ii, 402. 
separation and estimation of, 
caoutchouc (FRANK), A., ii, 62. 
Proteinuria, Bence-Jones (TAYLOR and 
MILLER), A., i, 584. 
Protopine, and its salts and derivatives 
(Pzrkin), T., 815, 1023. 
Protoplasm, permeability of (CLowEs), 
A., i, 583. 
effect of electrolytes on the permeability 
of (CLowEs), A., i, 349. 
colloidal fats in (FiscHER 
Hooker), A., i, 693. 
staining of, with colouring matters 
(SKRAUP), A., i, 869. 
Proustite from Ontario (PARsoNS), A., 
ii, 258. 
Prout, statement of Avogadro’s hypoth- 
esis by (DosBIn), A., ii, 183. 


in 


and 


| Psilomelanite (WHERRY), A., ii, 627. 


vegetable, hydrolysis of, by papain | 


(DELEANU), A., i, 296. 
humin formed in acid hydrolysis of 
(GoRTNER), A., i, 681. 


decomposition of, in soils (LATHROP), | 


A., 1, 703 

resorption and assimilation of (BANG), 
A., i, 579. 

decomposition of, in the animal 
organism (Lo Monaco), A., i, 867. 

influence of diet on retention of 
(UmeEpA), A., i, 614. 

in diet, relation of, to milk production 
(Hart, Humpurey, and ScHAAL), 
Big te Ue 

substitution of amino-acids for, in diet 
(MITCHELL), A., i, 690. 

acetylated (LANDSTEINER and Pri- 
SEK), A., i, 574. 

iodo- (OSwALD), A., i, 514. 

nitrated (Jonson), A., i, 48 ; JoHN- 
son and Hix), A., i, 611. 

metabolism of. See Metabolism. 

of horse-serum (DALE and HARTLEY), 
A., i, 859. 

of milk (CRowTHER and RAISTRICK), 
A., i, 864. 

of muscle (JANNEY), A., i, 583. 

of wheat (BAILEY and BuIsn), A., i, 
195. 

colour reactions of (RAKUSIN, BRAUDO, 
and PeKARSKAJA), A., ii, 204 


isoPulegolphosphonic acid, and its salts 
(Dopee), A., i, 155 

Pumice, synthesis of (HEMPEL), A., ii, 
391. 

Pump, automatic vacuum (Maass), A., 

li, 96. 
laboratory circulating (MorcGAN), A., 
ii, 25. . 

Purine bases, influence of diet on the 
excretion of, in urine (UMEDA), A., i, 
233. 

Pus, formation of d-lactic acid from the 
autolysis of (ITo), A., i, 695. 

Pyocyanin, composition of (MADINA- 
VEITIA), A., i, 605. 

Pyramidone, detection of (GUGLIAL- 
MELLI), A., ii, 587. 

Pyrazines, synthesis of (MINovici and 
BrnTE), A., i, 79. 

Pyridazinones (MUNGIOLI), A., i, 78. 

Pyridine, determination of molecular 

weights in (VAN SCHERPENBERG), 
A., i, 821. 

reduction of (Zappi), A., i, 502. 

compounds of alkali metals with 
(EmMMERT?), A., i, 668. 

action of, with alkyl nitrites (ADDY 
and Macpern), T., 754; A., i, 
668. 

derivatives, synthesis of (GATTERMANN 
and Sxira), A., i, 419. 

chlorate (DATTA and CHOUDHURY), 
A., i, 470. 
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Pyridine, 2-amino-, diazotisation of, and 
2-fluoro-, 2-iodo-, and their salts 
(TscCHITSCHIBABIN and RJAZANCEV), 
A., i, 224. 

2:4:6-triamino-, and 2:6-dichloro-4- 
amino-, and their derivatives 
(Meyer and v. Beck), A., i, 164. 

2:3:5-tribromo-, and 3:5-dibromo-2- 
amino-, and their derivatives 
(FiscHer and Cuur), A., i, 742. 

dichloro-, and its mercurichloride 
(STEINHAUSER and DIEPOLDER), 
A., i, 739. 

3-nitro- and 3-nitroso-2:6-dihydroxy- 
(GATTERMANN, SKITA, and 
Biuuer), A., i, 419. 

Pyridines, hydroxy-, antineuritic pro- 
perties of (WILLIAMs), A., i, 697. 

e bases, preparation of (PIcTEeT 
and STEHELIN), A., i, 571. 
formation of, from casein (Picret and 
Cuov), A., i, 226. 
formation of, from proteins (MAIL- 
LARD), A., i, 514. 

Pyridine-4-carboxylic acid,2:6-diamino-, 
2-chloro-6-amino-, and 2:6-dichloro-, 
and their derivatives (MEYER and y. 
Beck), A., i, 163. 

Pyridine-2-diazoxide, sodium salt 
(TSCHITSCHIBABIN and RJAZANCEY), 
A., i, 224. 

2- and 3-Pyridyl anisyl ketones, and 
their derivatives (WOLFFENSTEIN and 
Hartwicn), A., i, 222. 

4-Pyridylearbamic acid, 2:6-dichloro-, 
‘_ ester (MEYER and v. Beck), A., 
i, 164. 

8-Pyridyl a ketone, and its 
derivatives (WOLFFENSTEIN and 
Hartwics), A., i, 222. 

Pyrimidines (JoHNsoN and Moray), 
A., i, 78 ; (Jonson and Joyce), A., 
i, 608, 671, 755; (JOHNSON and 
HapD.ey), A., i, 754; (JOHNSON and 
CRETCHER), A., i, 756 

@ groups, estimation of, in 
nucleotides (Jongs), A., ii, 356. 

Pyrocoll, 3:3’-, 4:4’-, and 5:5’-dinitro- 
(HALE and Hoyt), A., i, 508. 

——— influence of salt solutions on 
the oxidation of (MacArruur), 
A., ii, 607. 

absorption with, in special pipettes 
(ANDERSON), A., ii, 262. 
sodium salt, use of, in estimation of 
oxygen (SHIPLEY), A., ii, 571. 
ol-1:3-dimethyl ether, 4:5-di- 
nitro- (BoGERT and Puaerh A., i, 146. 


Pyromucic acid, ferric salt (WEINLAND 
and PascHeEn), A., i, 314. 
, constitution of (v. BrRauN and 
Aust), A., i, 663. 
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Pyronin, 9-chloro-(v. BRAUN and Aust), 
A., i, 665. 

Pyrrole derivatives, saponification of 

(Korscuun and GounDER),A.,i,606. 
bromo-derivatives of (HEzss and WIs- 
SING), A., i, 70. 
Pyrroles, alkylation of (Hess, WIssinc, 
and SucaiEr), A., i, 70. 
tertiary, action of Grignard reagents 
on (Hess), A., i, 157. 

Pyrrole-2-aldehyde, condensation of 
ketones with (LusBrzynsKa), T., 1118. 

Pyrrole-black (ANGELI and ALESSAN- 
DRI), A., i, 667. 

Pyrrolecarboxylic acids, esters of, 
saponification of (KorscHuN and 
GouUNDER), A., ii, 525, 606. 

Pyrrole-2-carboxylic acids, nitro-, con- 
stitution and derivatives of (HALE 
and Hoyt), A., i, 71. 

a-2-Pyrrolidylbutyl alcohol (Hess, 
Merck, and Ursrie), A., i, 68. 

8-2-Pyrrolidylethyl alcohol (HEss, 
Merck, and Ursrie), A., i, 67. 

B-2-P lethyl alcohol (Hess, Merck, 
and Ursrie), A., i, 67. 

a-1-Pyrrylpropane-fy-diol (Hxss and 
Fink), A., i, 159. 

a-1-Pyrrylpropan-8-ol, y-bromo- and +- 
chloro-, and their derivatives (HEss 
and Fink), A., i, 158. 

a-1-Pyrrylpropylene Sy-oxide, and its 
dimeride (Hess and Fink), A., i, 158. 

Pyruvic acid, formation of, from malic 
acid (BEYERINCK and FoLPpMERs), A., 
i, 306. 

Pyruvic acid dibromophenylhydrazones 
(CHATTAWAY and EL .ineTon), T., 
592; A., i, 511. 

Pyruvic acid 5-bromo-o-tolylhydrazone 
(CHATTAWAY and Hopeson), T., 586; 
A., i, 510. 

Pyruvic acid dichlorophenylhydrazones 
(CHATTAWAY and Ex.ineTon), T., 
592; A., i, 511. 

Pyrylium compounds (DitrHeEy), A., i, 
829. 

Q. 
Quantum theory applied to heat of 
neutralisation (HEYDWEILLER), A., 
ii, 84. 
application of, to unimolecular reac- 
tions (ANDERSEN), A., ii, 21. 

Quaternary systems, application of the 
regular tetrahedron to (BoEKE), A., 
ii, 570. 

Quebrachine, identity of, with yohim- 
bine (SPIEGEL), A., i, 287. 

Quercimeritrin in the cotton plant 
(VIEHOVER, CHERNOFF, and JoHNs), 
A., i, 357. 


= 
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Quinazolines (BoGER? and ScarcHARD), 
A., i, 672, 

Quinhydrones (Sircmunp), A., i, 152; 
(Lirscuitz), A., i, 823. 

Quinie acid, uranyl salt, rotation of 
(MazzuccHELLI and SABATINI), A., i, 
14. 

Quinine derivatives, compounds of di- 
alkylbarbituric acids and (MeERck), 
A., i, 568. 

Quinizarin, 3-chloro- 
ScHu.Ltze), A., i, 563. 

Quinizarinsulphonic acid, preparation 
of (FARBENFABRIKEN VORM. F. BAYER 
& Co.), A.,i, 318. 

Quinol dimethyl ether, 2-iodo-5-nitro- 

(Roprnson), T., 1087; A., i, 805. 
compounds of, with chlorobenzo- 
quinone, with thymoquinone, and 
with xyloquinones (SIEGMUND), A., 
i, 152. 
Quinol, 2:6-dinitro-, and its benzoate 
(RicuTeEr), A., i, 807. 
thio-, basic properties of sulphoxides 
of ethers of (FINzZ1), A., i, 810. 
Quinoline, mercury compounds of 
(CHEMISCHE FABRIK VON HEYDEN), 
A., i, 446. 
action of, with alkyl nitrites (Appy 
and Macseth), T., 754; A., i, 668. 
chlorate (DATTA and CHOUDHURY), 
A., i, 470. 

isoQuinoline bases, formation of, from 

casein (PicTET and Cuov), A., i, 226. 


(DimrotH and 


isoQuinoline derivatives, synthesis of | 
| Rain-water. 


(KAUFMANN and RaposeEvi¢), A., i, 
502. 


Quinolines, and _onitro- 


chloronitro-, 


amino-, and their derivatives (FISCHER | 


and GuTHMANN), A., i, 744. 
Quinolinecarborylic acids, 8-hydroxy-, 
and their salts and derivatives (v. 


NIEMENTOWSEKEI and SucHARD), A., i, | 


422. 
Quinone-oximes, stereochemistry of 
(KEHRMANN), A., i, 210; (KEHR- 


MANN and HempeEt), A., i, 657. 


meri-Quinonoid salts (HANTzscH), A.,i, — 


431. 


Rabbit, liver of. See Liver. 

Racemic alcohols, resolution of, by 
camphoric anhydride (MASCARELLI 
and DripEri), A., i, 555. 

Radiation, solar. See Solar radiation. 

Radioactive atoms, constitution of (v. 

TRAUBENBERG), A., ii, 6. 
change, laws of (DEBIERNE), A., ii, 
168 ; (LupEwic), A., ii, 283. 
elements (HénicscuMID), A., ii, 593. 


| 
| 
| 
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Radioactive recoil, charge of (WERTEN- 
STEIN), A., ii, 69. 
substances, action of a-rays on the 
transformation of (DANysz and 
WERTENSTEIN), A., ii, 69. 

Radioactivity of water. See under 
Water. 

Radio-elements. See Radioactive ele- 
ments. : 

Radio-lead, from Norwegian cleveite, 
density of (Ricuarps and Waps- 
worts), A., ii, 566. 

Radium, extraction of, from carnotite 

(ScuHtuNpT), A., ii, 430. 

spectrum of (SIEGBAHN and Friman), 
A., ii, 277. 

efficiency of recoil of the modifications 
of (MAKowER), A., ii, 547. 

life of (GLEDITSCH), A., ii, 168. 

action of rays of, on mixtures of 


arsenic trihydride and oxygen 
(RECKLEBEN and LocKEMANN), A., 
ii, 208. 

emanation. See Niton. 


estimation of (Linp), A., ii, 114. 

Radium-C, volatility of (Lorta), A., ii, 
465. 

Radium-D, recoil of, from radium-C 
(Woop and Maxow®eEn), A,, ii, 6. 

Radium-G@, electrode potential of (v. 
HeveEsy and PAngtn), A., ii, 9. 

— estimation of (PELLET), A., ii, 

157. 
estimation of, in presence of sucrose 
(PELLET), A., ii, 399. 

See under Water. 

Rats, white, effect of feeding, on com- 
mercial dextrose (CARLSON, HEKTOEN, 
and LE Count), A., i, 449. 

Rays, action of, on colloids (Lés), 

A., ii, 5. 
Roéntgen, scattering of, and atomic 
structure (BARKLA and DunLop), 
A., ii, 282. 
and crystals (Brace), T., 252; A., 


ii, 208. 
action of, on iodine, and on its starch 
compound (BorpIER), A., ii, 


547. 
B-Rays, absorption and diffusion of, in 
gases (FRIMAN), A., ii, 207. 


Red lead. See Triplumbic ¢eroxide 
under Lead. 
Reduction (CLARKE, MyErs,and ACREE), 
A., ii, 288. 
without acid (NEIDLE and Wirt), 
A., ii, 256. 
Refraction, atomic (HEYDWEILLER), A., 
ii, 505. 
Refractive index, relation between 


density and, of gases (SrarTiscv), 
A % 8 
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Refractive index of solutions of metallic | Rocks, replacement of potassium and 


salts (HEYDWEILLER and Gruppe), A., 
ii, 364. 

Refractivity and rotatory power (PEa- 
cock), A., ii, 4 


| 


Refractories, thermal conductivity of 


(Duptey), A., ii, 12. 
Renal insufficiency, experimental, dura- 
tion of life in (Austin and LEopo.p), 
A, i, 177. 
Reproduction, effect of calcium salts 
on (EMMERICH and Logw), A., i, 
102. 
Resins used for embalming, analyses of 
(Reutter), A., i, 492. 
Resin acids (Conn), A., i, 825. 
Resorcinol, compound of, with thymo- 
quinone (Stecmunp), A., i, 152. 
methyl ethyl ether, ¢tribromo- 
(Hunter, Otson, and DANIELs), 
A., i, 718. 

estimation of, by means of furfuralde- 
hyde (Voroctex and Pormesi), 
A., ii, 542. 

Resorcinol, thio-, basic properties of 
sul phoxides of ethers of (F1nz1), A., i, 
810. 

Respiration, influence of carbon dioxide 
on (Krpp), A., i, 176. 

Respiratory centre, pharmacology of 
(CusHny and Lies), A., i, 99. 

Respiratory exchange, determination of 
(KuixEry), A., i, 183. 

Respiratory metabolism, effect of in- 
fusion of solutions of salts and 
organic substances on (HENRIQUES), 
A., i, 520. 

while doing light muscular work 
(Kakent), A., ii, 769. 

Rhamnus, analyses of the bark of (Tun- 
MANN), A., li, 404, 504; (KRroEpeEr), 
A., i, 460. 

mnus carniolica, bark of, use of, 
with that of Alnus glutinosa, as a 
substitute for frangula (TUNMANN), 
A., ii, 60. 

Rhodium, spectrum of (SrrcBAHN and 
Fria), A., ii, 362. 

Rhus diversiloba (poison oak), poisonous 
principle of (McNarr), A., i, 622. 

Rhus toxicodendron (poison ivy), con- 
stituents of (AcrEE), A., i, 622. 

Rice, action of aluminium salts on the 

owth of (MryAkk), A., i, 590. 
deficiencies of, as a diet (McCoLLUM 
and Davis), A., i, 184. 
polished, nutritive value of white 
bread, yeast and (Funk, Lyre, 
McCaskey, Caspr, and PoxKtop), 
A., i, 862. 

Ring formation, determination of the 

energy of (VERKADE), A., ii, 374. 


phosphoric acid in (ANDRE), A., i, 
304. 
voleanic, action of water vapour on 
(Brun), A., ii, 392. 
chemical analyses of (ROBINSON), 
A., ii, 260. 
Romeite (SCHALLER), A., ii, 630. 
Rose-bengal, distinction between eryth- 
rosin and (Leys), A., ii, 163. 

Rotation of optically active compounds 

(PATTERSON), T., 1139, 1176, 1204. 
of carboxylic acids derived from sugars 
(LEVENE), A., ii, 3. 

Rotatory power and chemical constitu- 
tion (Betr1 and CONESTABILE ; 
Berti), A., ii, 278. 

and refractivity (PEAcocK), A., ii, 4. 
Rubidium, spectrum of (StrcBann and 
FRIMAN), A., ii, 362. 
radioactive disintegration of (LAcHs), 
A,, ii, 547. 
haloids, viscosity and conductivity of 
solutions of, in mixtures of glycerol, 
acetone and water (DAvis, PUTNAM, 
and Jongs), A., ii, 16. 
osmylsalicylate (BARBIERI), A.,"i, 728. 
separation and extraction of cesium 
and (BROWNING and SPENCER), 
A., ii, 563. 
Rum, enzymes of (Kayser), A., i, 454. 
Rutecarpine(ASAHINA and KASHIWAKI), 
A., i, 621. 
Ruthenium dicarbonyl (Monn), A., ii, 
443. 


“*Saccharin” (0-benzoicsulphinide), de- 
tection and estimation of (CEcCHE- 
RELLI), A., ii, 60; (KLOSTERMANN 
and Scuotta), A., ii, 586. 

Safety-valve, new (Losanircon), A., ii, 
388. 


Safflower, detection of, in saffron 
(Vicar), A., ii, 162. 
Saffron, detection of safflower in 


(Vicari), A., ii, 162. 
isoSafrole, polymeride of (PUXEDDU and 
ScaFFIpDI), A., i, 806. 
Salicylaldehydedibromophenylhydraz- 
ones (CHATTAWAY and ELLINGTON), 
T., 592; A., i, 510. 
Salicylaldehyde-5-bromo-o-tolylhydraz- 
one (CHATTAWAY and Honesoy), T., 
585; A., i, 510. 
Salicylaldehydedichlorophenylhydraz- 
ones (CHATTAWAY and ELLINGTON), 
T., 592; A., i, 510. 
Salicylaldehydesemicarbazone, salts of 
(HENDERSON and HeEILBRon), A., i, 
149. 


INDEX OF 


B- yom re (BouRQUELOT and | 
Avsrky), A., i, 413 
Salicylic acid (o-hydrowybenzoic acid), 
melting point of (SmirH), A., ii, 159. 
mutual solubility of benzoic acid and 
(v. EvLER and LOWENHAMN), A., 
ii, 476, 520. 
recovery and estimation of, in urine 
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Sapindus mukurosi, saponin from the 


~—— of (ASAHINA and SHIMIDzU), 
, i, 734. 


oustan from the epicarp of Sapindus 


and other body fluids (THoBURN | 


and Hanzuik), A., ii, 58. 
caffeine sodium salt, diffusion of 
(LizsEGANG), A., ii, 232. 

-_ lex cobalt, nickel and osmium 
ts of (BARBIERI), A » i, az. 
name salts, estimation of mercury 

in (Murray), A., ii, 272. 
p-aminopheny] ester, a-bromovaleryl 
derivative of (ABELIN and LicH- 
TENSTEIN-ROSENBLAT), A., i, 
645. 
w-sulphonic acids of, and their salts 
(ABELIN and eran = ns 
396 ; (ABELIN), A., i, 397. 
sitosteryl and stigmasteryl esters 
(HEerpuscHKA and G.ors), A., i, 
143. 
detection of, in wine (RocqvEs), A.., ii, 
456. 
estimation of, in jams (MULLER- 
Hogss.y), A., ii, 353. 
4-Salicylidene-3 10-dimethy]l-1:2:3:4- 
tetrahydroxanthylium chloride, 12- 
hydroxy- (BorscHE and WuUNDER), 
A., i, 324. 
4-Salicylidene-1-methylcyclohexan-3- 
one, 5’-chloro- (BorscHE and Wun- 
DER), A., i, 322. 
4-Salicylidene-3-methy]-1:2:3:4-tetra- 
hydroxanthylium chloride, 5’:13-di- 
chloro- (BorscHE and WunpEn), A., 
i, 324. 


wwe preparation of 
(Merck), A., i, 568. 
Salivary secretion, experiments on 
(Cusuny), A., i, 102. 


Salt solutions, surface tension of water 
and (Meyer and SrockeEr), A., ii, 
416, 

Salts, alcoholysis of (GOLDSCHMIDT), 
A., ii, 424. 

Saltpetre, Chili. See Sodium nitrate, 

Salvarsan (3:3’-diamino-4:4’-dihydroxy- 

arsenobenzene), fixation of, by blood 
(Youns), A., i, 230. 

excretion and secretion of (WEBSTER), 
A., i, 696. 

See also Arsenobenzene, 3:3’-diamino- 
4:4’ -dihydroxy-. 

Sansho oil (UcuipA), A., i, 218. 

8-Santolinenone, constitution and deri- 
vatives of (FRANCESCONI and GRa- 
NATA), A., i, 825. 


mukurosi (ASAHINA and SHIMID- 
zu), A., i, 734. 
from Yucca (VIEHOVER, CHERNOFF, 
and JoHNs; JoHNs, GEIGER, and 
VIEHOVER), A., i, 358. 
Sassafras, Brisbane. See Cinnamomum 
Oliveri. 
Scatole (3- rr a occurrence of 
(v. LIpPMANN), A ty 540. 
detection of (NELson), A., ii, 360. 
Schiff's bases, formation of, ‘from B- 


er a Way (SHEPARD and 
ICKNOR), A., i, 385. 
Schneebergite (SCHALLER), A., ii, 630. 


Scopolamine, action of, on the uterus 
(BarsourR and CoPENHAVER ; BAR- 
BouR), A., i, 188. 

Scopolic acid (Hess and SucnreEr), A., 
i, 286 

Scopoline (ScumipT), A., i, 285, 419; 
(Hess and SucureEr), A., i, 285. 

Sea urchin eggs. See Eggs. 

Sea water. See under Water. 

Seeds, swelling and germination of 

(TRAUBE and Marusawa),A., i, 106. 

action of hydrogen peroxide on ger- 
mination of (DEMovssy), A., i, 356. 

of Cicer arietinum, constituents of 
(ZLATAROFF), A., i, 620. 

of Plantago psyllium as protective 
colloids (GUTBIER and HvuBER), A., 
ii, 556. 

of Vicia faba, amylase in (BLAGO- 
VESCHTSCHENSKI), A., i, 109. 

Selenazine colouring matters (KARRER), 
A., i, 434. 

Selenic acid. See under Selenium. 

Selenides of metalloids, melting and 
boiling points of (BoresTROmM), A., ii, 
191. 


Selenium, spectrum of (SIEGBAHN and 
Friman), A., ii, 362. 
fusion of iodine with (WrieHT), A., ii, 
29. 
Selenium alloys with tellurium (KI- 
maTA), A., ii, 29. 
with thallium (MuRAKAM)}), A., ii, 34. 
Selenic acid, reduction of (GicHsNER 
DE ConincK and CHAUVENET), A 
ii, 429. 


‘Selenium, detection of, in bones and 


teeth (GASSMANN), A., i, 772. 
detection of, and its distinction from 
arsenic (Mevnren), A -, li, 641. 
Selenophthaleins, preparation of, and 
their halogen derivatives (FARBWERKE 
vor. MEIsTER, Lucius, & Brinine), 
A., i, 560, 728, 
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Selensulphur from Hawaii (Brown), A., 
ii, 531. 

‘** Semiazoanthraquinone ” 
MANN and Epert), A., i, 857. 

Semicarbazidodithiocarbonic acid, esters 
of (BuscH and BrexurEr), A., i, 760. 

Semicarbazinodipropionic acid, ethyl 
ester (BAILEY and MiKgsKA), A., i, 
764. 

Semicarbazones (HENDERSON and HEIL- 
BRON), A., i, 148. 

** Senso,” the dried venom of the Chinese 
toad, constituents of (Suimizv), A., i, 
698. 

Sensory stimulation, and antagonism of 
ions (CrozrER), A., i, 232. 

Serozymes (HERZFELD and KLINGER), | 
A., i, 613. 

Serum, antitoxic, concentration of 

(Homer), A., i, 614. 
phosphorus compounds in (GREEN- | 
WALD), A., i, 687. 
of horse. See Horse-serum, 
estimation of amino-acids in, by the 
Abderhalden reaction (VAN SLYKE, 
VINOGRAD-VILLCHUR, and LOosEEg), | 
A., ii, 120. 

Serum albumin. See Albumin. 

Sewage, oxygen requirement of (BrucK- 
MILLER), A., ii, 644. 

Shark, liver oils obtained from (Tsvs1- | 
moTo), A., i, 786. | 

Silico-aluminates (MARTIN), A., ii, 140. | 

Silicon, thermoelectric properties of | 
(FiscHER and BAERWIND), A., ii, 
549. 

Silicon alloys with carbon and iron | 
(ANDREW), A., ii, 623. 

Silicon compounds, nomenclature of | 

(Stock), A., ii, 319. 
thermochemistry of (MrxTER), A., ii, | 
517. 
Silicon hydrides (Stock and Somrssk1), 
A., ii, 319. 
dioxide (silica), heat of formation of 
(MrxTer), A., ii, 517. 
adsorption of colouring matters by 
(KNEcHT and Hresert), A., ii, 
552. 
equilibrium of alumina, lime and 


(GATTER- 


(JANECKE), A., ii, 325. 
estimation of (LENHER and TrvoG), 
A., ii, 396. 
estimation of, in soils(v. HorvATH), 
A., ii, 644. 
Silicic acid, molten, mineralogical 
designation of (Lacrorx), A., ii, | 
335 


Silicates, chemistry of (JAEGER and | 

VAN KioosteEr), A., ii, 186. 

adsorption of colouring matters by | 
(Ktuy), A., ii, 552, 


| Silver o 


INDEX OF SUBJECTS, 


Silicon :— 
Silicates, mixed, | we carmine and 
properties of (SELIVANOv), A., 
li, 254, 


analyses of (TscHERMAK), A., ii, 
145. 


Silk, formation of, in the larva of Bom- 
byx mori (PrcoRtNt), A., i, 525. 
weighting of, with stannic chloride 
(FicHTER and Mutuer), A., i, 766. 
Silver, atomic weight of (GuyE and 
GERMANN), A., ii, 432. 
arc- and spark-spectra of (FRINGs), 
A., ii, 65. 
structure of crystals of (VEGARD), A., 
ii, 186. 
metallic, distribution of, deposited in 
diffusion reactions (LIESEGANG), A., 
ii, 132. 
‘spitting ” of (Stant), A., ii, 529. 
action of gases on, at high temper- 
atures (STAHL), A., ii, 102. 
colloidal, distribution and fate of, in 
the animal body (Voter), A., i, 452. 
Silver alloys with arsenic, solidification 
of (HEIKE and Lerovx), A., ii, 
248. 
with platinum, analysis of (Korr- 
MANN), A., ii, 144. 
Silver salts, compounds of ammonia and 
(Bruni and Lev1), A., ii, 482. 
Silver bromide, solid, effect of light on 
(LorENz and Heep), A., ii, 207. 
chloride, fused, molecular state of 
(LorENz, L1EBMANN, and Hécu- 
BERG), A., ii, 324. 
solid, effect of light on (LoRENz and 
Hrece), A., ii, 207. 
“detection of, in photography (Va- 
LENTA), A., ii, 397. 
chromate (VAN Eck), A., ii, 639. 
haloids, fused, electrical conductivity 
of (LorENz and HécHseEre), 
A., ii, 286. 
density of (LorENz and Hécu- 
BERG), A., ii, 323. 
internal friction of (LonENz and 
HécusBere), A., ii, 296. 
nitrate, action of methylene iodide 
with (MARSHALL and GILcHRISsT), 
A., i, 197. 
ic compounds :— 
salts of organic acids, compounds of 
ammonia with (BruNI and LEvi), 
A., ii, 617. 
cyanide plating bath, potentials in 
(Frary and Porter), A., ii, 286. 


| Silver estimation and separation :— 


electro-analysis of (GuzmMAN CAaRRAN- 
cio and ALEMANY), A., ii, 114. 

estimation of, electrolytically (Scuoci 
and CrAwForD), A., ii, 576. 
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Silver estimation and separation :— 

estimation of, in pharmaceutical pre- 
parations (HERzo@), A., ii, 115. 

estimation of, in protein preparations 
(WasTEnson), A., ii, 577 

separation of mercury and (v. ZWEIG- 
BERGK), A., ii, 344. 

Silver voltameter. See Voltameter. 

Simaba cedron, cedrin from (VIEHOVER, 
GEIGER, and Jonns), A., i, 358. 

Sitostenone, and its semicarbazone 
(HerpuscHKa and Guors), A., i, 143. 

Sitosterol, esters of, and octa- and deca- 
bromo- (HEIDUSCHKA and GLOTH), 
A., i, 143. 

Slag, basic, solubility of, in citric acid 

(RoBEertson), A., ii, 196. 
estimation of citrate-soluble phos- 
phoric acid in (Popp), A., ii, 266, 
342; (CELICHOWSKI and P11z), 
A., ii, 342. 
Thomas, solubility of the phosphoric 
acid of (MascHHaurt), A., i, 112. 
solubility of phosphates of, in citric 
acid (KRot1), A., ii, 389. 
estimation of phosphates in (ZACHA- 
RIADES and Czak), A., ii, 48. 
estimation of citrate-soluble phos- 
phoric acid in (LEMMERMANN), 
A., ii, 446. 

Slanutosterol (ZLATAROFF), A., i, 783. 

Smaltite, synthesis of (BEUTELL and 
LORENZ), A., ii, 142. 

Snow, nitrogen, chlorine and sulphates 
in (ArRTIs), A., i, 304. 

Soap, emulsification of (SHORTER and 

ELLINGWoRTH), A., ii, 130. 
detection of bile in (STErINITzER), A., 
ii, 164, 
estimation of free alkali hydroxide in 
(NewinecTon), A., ii, 197. 
estimation of fatty acids in (SLAcK), 
A., ii, 56. 

Soap films, electrical conductivity of 
(RIcKENBACHER), A., ii, 366. 

Soda lime, properties of (GUARESCHI), 
A., ii, 324, 562. 

Sodium, rate of reaction of isoamyl 
bromide and (CARLETON), A., ii, 
382. 

Sodium aluminate, preservation of solu- 

tions of, in the cold (Lz Roy), A., ii, 
140. 

carbonate, solubility of (Cotson), A., 
ii, 84. 

hydrogen carbonate, effect of, on the 
reaction of blood (Momoss), A., i, 
230. 

percarbonate, preparation of (HENKEL 
& Co.), A., ii, 616. 

chloride, pure, preparation of (LoH- 
MANN), A., ii, 529. 
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Sodium chloride, molecular heat of 
equilibrium of (CoLson), A., ii, 15. 
solubility of (CoLson), A., ii, 84. 
reaction of carbon and (FILippo and 
ApRIANI), A., ii, 393. 
chromate, equilibrium of sodium sul- 
phate, water and (TAKEUCHI), A., 
li, 31. 
hydroxide, hydroxyl-ion concentration 
in solutions of (HARNED), A., ii, 8. 
adsorption of, by cellulose (LEIGH- 
Ton), A., ii, 128. 
solubility of, in liquid ammonia 
(SKOSSAREWSKY and TcHITCHI- 
Nnazt), A., ii, 431. 
efficiency of, as a drying agent 
(BAxTER and STARKWEATHER), 
A., ii, 637. 
iodide, conductivity of, in alcoholic 
solution (KrYEs and WINNING- 
HOFF), A., ii, 407. 
affinity of the reaction of potassium 
chlorate with (GUNTELBERG), A., 


ii, 15. 
nitrate (Chili saltpetre), manurial ex- 
riments with (PoTTEeR and 
NYDER), A., i, 459. 
estimation of perchlorates in (Mon- 
NIER), A., il, 639. 
peroxide, action of carbon oxides on 
(ZENGHELIs and Horscg), A., ii, 
616. 
action of hydrogen sulphide with 
(ZENGHELIs and Horscn), A., ii, 
612. 

Trisodium phosphate, action of gly- 
cerol chlorohydrin with (BAILLY), 
A., i, 113. 

pyrophosphate, action of hydrogen 
peroxide with (GESELLSCHAFT FUR 
CHEMISCHE INDUSTRIE IN BASEL), 
A., ii, 616. 

silicate, action of air on solutions of 
(Ditz), A., ii, 99. 

sulphate, officinal (CARLEs), A., ii, 266. 
transition points of (JANECKE), A., 

ii, 551. 

a of manganous sulphate 
and (CaALcaGNI and Marotta), 
A., ii, 141. 

equilibrium of sodium chromate, 
water and (TakgEvcnhi), A., ii, 31. 

crystalline, action of oxalic acid on 
(Koun-ABrEst), A., i, 368. 
gadolinium sulphate (BissELL and 

JAMEs), A., ii, 330. 

uranate, separation of vanadium from 
(BARKER and ScHLuUNpT), A., ii, 
189. 

Sodium organic compounds :— 
diacetamide, decomposition of (RaxK- 

sHIT), T., 180; A., i, 309. 
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Sodium organic compounds :— 
nitroprusside, action of thiocarbamide 
with (CAmBr), A., i, 126. 
triphenylmethyl, _ reactions of 
(ScHLENK and Oocus), A., i, 379. 
Soils, studies on (Rick), A., i, 360. 
classification of (v. Sicmonp), A., i, 
240. 
reaction and a gh concentra- 
tion of pom de -, £., 308. 
acidity of (Trvoe), A., i, 591 ; (Kap- 
PEN), A., i, 876. 
acid constituents of (ConnER), A., i, 
359. 
osmosis in (LYNDE and Dupré), A., i, 
303. 


absorption by (RoHLAND), A., i, 
196. 
absorption and coagulation in (DE | 


Domrnicis), A., i, 240. 

effect of phosphates and sulphates on 
bacteria in (FRED and Harr), A., i, 
104. 

decomposition of 
(McBeta), A., i, 592. 

colloids in (WoLkorF), A 


cellulose in 


» i, 784. 


effect of addition of colophony and | 
of tannin to (KocH and OELSNER), | 


A., i, 454. 

gases from (LEATHER), A., i, 110. 

effect on, of ammonification by fungi 
(Kope.orF), A., i, 702. 

effect of manganese salts on ammoni- 
fication and nitrification in (BROWN 
and Miners), A » i, 703. 

lime requirements — (AMEs 
SCHOLLENBERGER), A -, i, 459. 

manurial experiments with (Porrer 
and SNYDER), A., i, 459. 

acid, formation of nitrates in (FRED 
and Gravt), A., i, 530. 

amino-acid nitrogen in (PoTTER and 
Snyper), A., i, 240. 

effect of moisture on the nitrogen 
changes in (TRAAEN), A., i, 454. 

oxidising power of (GERRETSEN), A., 
i, 591. 

adsorption of potassium by oa 
HILDEBRANDT, and JOHNSTON), A 
i, 304. 

adsorption of ge and phosphate 
salts by (Bocuer), A., i, 110. 

decomposition of proteins in (Latu- 
rop), A., i, 703. 

sulphofication i in (Brown and Joun- 
son), A., i, 538; (Lipman, Mo- 
LEAN, and Lin7), A., i, 784. 

effect of sulphur on the fertility of 
enema) and SIMMERMACHER; 
SHepp), A ip 206. 


and 


—. action of sulphur in (THORN- 
ER), A 


, i, 590. 
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Soils, effect of vanillin on (SKINNER), 

A., i, 111. 

peat, estimation of calcium oxide in 
(GorTNER), A., ii, 449. 

swamp rice, gases of (HARRISON and 
AIYER), A., i, 619. 

analysis of (HissINK), A., ii, 64. 

estimation of carbon in (SALTER), A., 
ii, 491. 

estimation of carbonates in (ScHOL- 
LENBERGER), A., ii, 395. 

estimation of acidity and of carbonates 
in (Trvoe), A., ii, 404. 

estimation of the lime requirements of 
(Macintyre), A., ii, 64. 

estimation of phosphorus in soils 


(Ropinson), A., ii, 265 ; (GoRTNER 
and SHaw), A., ii, 644. 


estimation of silica in (v. HORVATH), 
A., ii, 644. 

estimation of moisture in (HAIGH), 
A., ii, 46. 

Soja-bean (soy bean), effect of conditions 
on the activity of (WESTER), A., ii, 
502; (Kunz-Kravusb), A., ii, 586. 

urease of (ONoDERA), A., i, 227, 228; 
(GroLL; Mom; DE GRAAFF and 


VAN DER ZANDE), A., i, 858; 
(BEYERINCK), A., i, 536. 

salicylic acid reaction of (BRILL), A., 
i, 876. 

Solanum elaegnifolium, rennin from 
the berries of (BopANsky), A., i, 
875. 

Solar ee chemical origin of 
(BrinEr), A., ii, 215, 


Solids, dielectric, charge acquired by, 
in contact with liquids (CozHN and 


FRANKEN), A., ii, 171. 
diffusion of (VAN ORSTRAND and 
Dewey), A., ii, 298. 


Solid solutions. See Solutions, solid. 

Soloric acid (Hesse), A., i, 265, 

Solorinic acid, and its benzoyl derivative 
(HeEssg), A., i, 265. 

Solorinol (HxssE), A., i, 265. 

Solorol, and its hepta-acetate (HEssz), 
A., i, 265 

**Soloron,” and its hexa-acetyl deriva- 
tive (HEssE), A., i, 265. 

Solubility (Cozson), A., ii, 

(HILDEBRAND), A., ii, 518. 
elevation of (v. Evter and Liwen- 
HAMN), A., ii, 476, 520. 

Solutes, distribution of solvents between 
(DoroscHEVSKI and FripMAN), A., ii, 
121. 

Solutions (REYcHLER), A., ii, 555. 
laws of (Cotson), re ii, 15, 129; 

(Le CHATELIER), A., ii, 129, 176. 
physical es of (HEYDWEILLER 
and GruBE), A., ii, 364. 


475; 


eee 


an 
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Solutions, ‘‘force field theory” of the | Spectra, absorption, of aniline colouring 


absorption spectra of (HANTzscH), 
A., ii, 3. 

fluorescence of (Lfpinr), A., ii, 4. 

vapour pressure of 
FRAZER, and MILLER), A., ii, 218. 

diffusion in (J. D. R. and F. E. C. 
ScueEFFER), A., ii, 602. 

velocity of diffusion and hydration in 
(Papoa and Corstn1), A., ii, 88. 

hydrates in (KoRNFELD), A., ii, 129. 

alcoholic, viscosity of (TowER), A., ii, 
295 


aqueous, and insulators, differences of 
potential 
A., ii, 512. 


(LOVELACE, | 


between (BORELIUs), | 


density and viscosity of (Bovs- | 


FIELD), A., ii, 86. 
saturated, vapour pressure of 
(ApPLEBEY and Hvucugs), A., ii, 
81. 
non-ideal (STRACHAN), A., ii, 227. 


reduced, automatic gas seal for pre- | 


servation of (VERBEEK), A., ii, 25. 
reversible, and saturated vapours 

; (Contson), A., ii, 374. 
solid, entropy of (STERN), A., ii, 379. 
——. velocity of crystal- 

isation of (CABALLERO y LOpEz), 
A., ii, 95. 

Solvents, distribution of, between 
solutes (DoROSCHEVSKI and Frip- 
MAN), A., ii, 121. 

energetic, reactions in (MEYER), A., i, 
134, 135. 

non-aqueous, reactions of (Fry and 
DoNNELLY), A., ii, 626. 

Sorbitol, compound of lithium borate 
and (Grin and Nossowirscw), A., i, 
787. 

Sound, velocity of. 

Soy. See Soja. 

Specific gravity. See Density. 


See Velocity. 


Spectra of gases, intensity of (FRANCK | 


and Hertz; NicHoLson and Mer- 
TON), A., ii, 461. 
of water of crystallisation (SCHAEFER 
and ScuuBeErt), A., ii, 505. 
absorption, and chemical constitution 
(IzMAILSKI), A., i, 287. 
methods for observing and recording 
(WeIcERT), A., ii, 545. 
of quaternary ammonium com- 
pounds (Komatsv), A., i, 554. 
of metal-ammines (SHIBATA), A., ii, 
277. 
of metals, and their ionisation 
potentials (McLENNAN), A., ii, 
591 


of colouring matters (WATSON and 
MEEK; MeEpur and Watson), 
- A, & @ 


matters (HNATEK), A., ii, 67. 

of solutions, force field theory of 
(Hanrzscn), A., ii, 3. 

of solutions of metallic salts 
(ScHAEFFER, PAULUS, and JONEs), 
A., ii, 66. 

of the vapour of metallic salts 
(Evans), A., ii, 167. 

of ethyl succinylsuccinate deriva- 
tives (Brix), A., ii, 591. 

arc, of alloys (TAMMANN), A., ii, 205. 

band (KincH1ine), A., ii, 405. 

flame, burners for the study of 
(Brownrne), A., ii, 1. 

Bunsen flame, of vapours of metals 
(McLENNAN and THomson), A., ii, 
590. 

high frequency, of elements (SiEc- 

BAHN and STENSTROM), A., ii, 
205, 509; (SizrGBAHN and Fri- 
MAN), A., ii, 362, 405; (Srec- 
BAHN), A., ii, 462, 463; (DE 
Broce), A., ii, 509 ; (FrRrmMAyn), 
A., ii, 589. 
of the rare earths (SIEGBAHN and 
Friman), A., ii, 361. 
ultra-red, of gases (BJERRUM), A., ii, 
505. 
of carbonates and sulphates (ScHAE- 
FER and ScHUBERT), A., ii, 506. 
emission, of diatomic compound gases 
(MANDERSLOOT), A., ii, 362. 
Spectral lines, breadth of (MANDER- 

sLooT), A., ii, 361. 

Spectrochemical investigations (Vv. 

Avuwers), A., ii, 361. 

Spectrograph, vacuum (SIEGBAHN and 

Fran), A., ii, 361. 

Spencerite (WALKER), A., ii, 629. 
Sphingine, and its derivatives (LEVENE), 

A., i, 220. 

Sphingomyelin, constituentsof(LEVENE), 

A., i, 220. F . ‘ 

Sphingosine, and dibromo-, salts o 

(LEVENE and WEstT), A., i, 219. 

Spices, estimation of pectin in (Vv. 

FELLENBERG), A., ii, 351. 

Spirans (Levcns and Lock), A., i, 39; 

(Levucus and Ravcon), A., i, 76. 


| Spodium, estimation of phosphoric acid 


in (Pitz), A., ii, 644. 
Squalene (Tsvsimoro), A., i, 786. 
Stannous salts. See under Tin. 
Starch, action of light on the iodine 
derivative of (BorpIER), A., i, 630. 
colloidal properties of (HARRISON), 
A., i, 251. 
acetylation of (BOESEKEN, VAN DEN 
Bere, and KrErstJEns), A., i, 308. 
action of alkalis on (SAmgc), A., i, 
308. 
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Starch, effect of gaseous hydrochloric 
acid on (FrRARY and Dennis), A., i, 
202. 
action of hydrofluoric acid on (Kunz), 
A., i, 202. 
reaction between iodine and (CLEM- 
ENTI!), A., ii, 400. 
phosphoric acid in (NorrHRop and 
NeEtson), A., i, 373. 
as a substrate for the study of enzyme 
action (SHERMAN and Baker), A., 
i, 767; 
soluble, formation of dextrose by the 
action of amylase on (SHERMAN and 
Punnett), A., i, 767. 
fate of, in phloridzin diabetes (CsonxKa), 
A., i, 776. 
potato, detection of, colorimetrically 
(Biunck), A., ii, 500. 
Starfish eggs. See Eggs. 
Stassfurt deposits, composition 
(Rozsa), A., ii, 335. 
Steam, apparatus for generating (TRAM- 
Bios), A., ii, 184 
Stearic acid, metallic salts, solubilities 
of (Jacopson and Hotmgs), A., i, 
462. 
chloroethyl and ethylene esters of 
(RutTan and Rorsvckr), A., i, 116. 
stigmasteryl ester (HEIDUSCHKA and 
LorH), A., i, 148. 
Stearic acid, a-bromo-, ammonium salt 
_— and MaacILu), A., i, 
07. 
8e- and cis-(n-dihydroxy- (PosTEr- 
NAK), A., i, 544. 
e¢-dihydroxy- (AFANASIEVSKI), A., i, 
248 


of 


l-a-8tearo-S8y-dibutyrin (ABDERHALDEN 
and E1cHwa.p), A., i, 10. 
Stearolic acids, isomeric (PosTERNAK), 
A., i, 544. 
Steel. See under Iron. 
— studies (HOLMBERG), A., 
i, 307. 
Steric hindrance (REDDELIEN), A., i, 48. 
Sterigmatocystis nigra. See Aspergillus 
niger. 
Stigmasterol, esters of (HEIDUSCHKA 
and Gtiorn), A., i, 143 
Stilbene, m-amino-w-cyano-, and its 
derivatives (KAUFFMANN), A., i, 818. 
chloro- and bromo-nitro-, and nitro-, 
and their derivatives (PFEIFFER, 
BravupbE, Fritscu, HALBERSTADT, 
KircuHorr, Kifser, and Wirt- 
Kop), A., i, 329. 
4’-chloro-2:4:6-trinitro-, 2-nitro-4-ami- 
no-, isovaleryl derivative, and allo- 
2:4-dinitro- (PFEIFFER, BRAUDE, 


Kiéser, Marcon, and Wittkop), 
A., i, 25. 


SUBJECTS, 


Stilbene-4’-sulphonic acid, a-chloro-2:4- 
dinitro- (PFEIFFER, BRAUDE, FRITSCH, 
HALBERSTADT, KircHHOFF, KLEBER, 
and Wirtrkop), A., i, 331. 

Storax, constituents of (HENzE), A., i, 
826. 

Strain theory, von Baeyer’s (MELON), 
A., ii, 388. 

Strontium, spectrum of (SIEGBAHN and 

FrIMAN), A., ii, 362. 

carbonate, reactions of (GicHSNER DE 
Contnck), A., ii, 482. 

hydroxide, compound of mannitol 
with (Grin, HusMANN, and 
NossowiTscH), A., i, 594. 

Strontium organic compounds :— 
salts of, with organic acids (PICKER- 

ING), T., 246. 

Strontium, estimation of (WINTER), A., 
ii, 492. 

Strophanthus seeds, reaction of, with 
sulphuric acid (BALDoNI), A., ii, 162. 

Strychnine, solubility of, in non-aqueous 
solvents (MARDEN and Dover), A., ii, 
418. 

2-Styrylbenzthiazoline, and its picrate 
(CLaasz), A., i, 670. 

Styrylearbamic acid, o-cyano-, methyl 
ester (GABRIEL), A., i, 819. 

Styryl ethyl ketone, condensation of 
aldehydes with (RyAN and DEvINE), 
A., i, 654. 

2-Styryl-4-methylbenzopyrylium chlor- 

ide, 9-hydroxy-2-0-hydroxy-, and 2- 

o-p-dihydroxy- (Borscuz and Wun- 

DER), A., i, 324. 

Suberogenic acids (Scurti and Tom- 
MASI), A., i, 789. 

Substance, C,H,N,S, from formaldehyde 
and thiocarbamide (Dixon and 
TAYLOR), T., 1253. 

C,H,N,S, from acetaldehyde and thio- 
carbamide (Dixon and Taytor), 
T., 1250. 

C,;H,N,S,, from methylene di-iodide 
and thiocarbamide (Drxon and 
Taytor), T., 1255. 

C,H,O,N,, from carbamide and alloxan 
hydrate (BEHREND and ZIEGER), 
A., i, 165. 

C;H,N,S, from 
and formaldehyde 
Taytor), T., 1255. 

C,;H,0,N,8, from carbomethoxythio- 
carbimide and aldehyde-ammonia 
(Drxon and Tay tor), T., 1261. 

C,H,0,N,Na, from s-trinitrobenzene 
and sodium hydroxide (Giva), A., i, 
205. 

O;H,,0,N,8, from carbethoxythio- 
carbimide and aldehyde-ammonia 
(Drxon and Taytor), T., 1260. 


allylthiocarbamide 
(Drxon_ and 
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Substance, C,H,,ON,S, from allylthio- 
carbamide and acetaldehyde (DIxon 
and Taytor), T., 1255. 

C,H,S,, and its derivatives, from n- 
octane and sulphur (FRIEDMANN), 
A., i, 735. 

C,H,,8, and its derivatives, from 1- 
octane and sulphur (FRIEDMANN), 
A., i, 735. 

O,H,N,S, from phenylthiocarbamide 
and formaldehyde (Drxon and Tay- 
tor), T., 1256. 

C,H,ON, from pyrrole-2-aldehyde 
and- acetone (LusrzynsKA), T., 
1119. 

C,H,0,SNa, from phthalonic acid, 
sodium hydroxide, and sulphur di- 
oxide (TcHERNIAC), T., 1242. 

C,H,,0;, from oxidation of #e-di- 
methylhexane (Ba@pTKER), A., 


i, 2. 

C,H,.N,S, from phenylthiocarbamide 
and acetaldehyde (Dixon and Tay- 
Lor), T., 1256. 

C,H,,ON, from pyrrole-2-aldehyde 
and methyl ethyl ketone (LUBRZYN- 
ska), T., 1120. 

C,H,,ON,S, from phenylthiocarbamide 
and formaldehyde (Dixon and 
TAYLOR), T., 1256. 

CyHy,0,, from  1:8-dibromotetra- 
hydrocarvone (CusMANo), A., i, 
269. 

C,oH,,0, and its semicarbazone from 
cow's urine (ANDERSON), A., i, 
773. 

C,H,,N, and its picrate, from 
magnesium  2:8:5-trimethylpyrryl 
bromide and ethyl bromide (HEss, 
Wissinc, and Sucuier), A., i, 
! 71. 

C,,H,O,N,S,, from s-trinitrobenzene 

and dithioresorcino] (SUDBOROUGH), 
T., 1348. 

C,;H,ON, from pyrrole-2-aldehyde 
and acetophenone (LUBRZYNS8KA), 
' T., 1120. 

C,;H,,0,N,, from  s-trinitrobenzene 

and 8:5-diaminoanisole (SuUDBOR- 

4 ouGH), T., 1346. 

C,4H,,0;, and its derivatives, from 

icrotoxinonic acid (HORRMANN and 
ACHTER), A., i, 828. 

C,;H,,0,N;, from s-trinitrobenzene 
and 2- and 4-aminoquinolines (SuD- 
BOROUGH), T., 1347. 

C,;H,,0,N;, from  s-trinitrobenzene 
an ethyl 3:5-diaminobenzoate 
(SupBorovGH), T., 1346. 

C,,H,,0;, and its derivatives, from 
the leaves of amatscha (MANIWA), 
A., i, 621. 
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Substance, CygHyOgN,, from s-trinitro- 
benzene and a-nitronaphthalene 
(SupBorovuGH), T., 1345. 

C,.H,,0,N;, from  s-trinitrobenzene 
and naphthalene (SupBoroves), T., 

1344. 

C,sH,,0,N;, from s-trinitrobenzene 
and 1:3-dihydroxynaphthalene (Sup- 
BOROUGH), T., 1345. 

C,.H,,0ON,, from autoxidation of 
indole (Oppo), A., i, 502. 

CygH,,.0,N,, from s-trinitrobenzene 
and phenylpyrrole (SuDBoROUGH), 


C,,H,,0,N;, from s-trinitrobenzene 
and diethy]-p-phenylenediamine 
(SupBorovGH), T., 1346. 

C,sH,O,N,Br,, from s-trinitrobenzene 
and a-dibromonaphthalene (Sup- 
BOROUGH), T., 1845. 

C,sH,0,N;Br, from s-trinitrobenzene 
and a-bromonaphthalene (Sup- 
BOROUGH), T., 1345. 

CygH,,0,N;8, from s-trinitrobenzene 
and thionaphthol (SupBorovGH), 
T., 1348. 

C1,Hy9,N,, from s-trinitrobenzene 
and a- and 8-naphthonitriles (Sup- 
BOROUGH), T., 1845. 

C,,H,,0,N3,from s-trinitrobenzene and 
B-naphtholaldehyde (SuDBoROUGH), 
T., 1345. 

C,,H,,;0,N;, from s-trinitrobenzene 
and 8-methylnaphthalene (Sup- 

BOROUGH), T., 1344. 

OrH Oa from _ s-trinitrobenzene 

n 
- 1 


a tolylpyrrole (SupBoRovGH), 
T., 1347. 
C,,H,,9,N,, from  s-trinitrobenzene 


an 1-ethyltetrahydroquinoline 
(SupBoRovGH), T., 1347. 

O,,H,,0,, and its derivatives, from 
benzaldehyde and methyl ethyl 
ketone(Ryan and Devine), A.,i,654. 

C,,H,,0,N;, from  s-trinitrobenzene 
and acenaphthylene (SUDBOROUGH), 
T., 1344. 

©,,H,,0,N;, from s-trinitrobenzene 
and acenaphthene (SupBOROUGH), 
T., 1344. 

C,,H,,0,N;, from  s-trinitrobenzene 
and 8-aminocarbazole(SuDBOROUGH), 
T., 1347. 

C,,H,,0,N;, from  s-trinitrobenzene 
and a-naphthy! methyl ketone (Sup- 
BOROUGH), T., 1345. 

C,,H,,0,N;, from s-trinitrobenzene 
and methyl naphthoates (Sup- 
BoRouGH), T., 1345. 

C,,H,,0,N,, from s-trinitrobenzene 
and 9-aminoacenaphthene (CADRE 
and SupBoroveH), T., 1353. 


Substance, 
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O,,H,,0,N, (two), from 
s-trinitrobenzene and 2- and 4- 
amino-l-naphthyl ethyl ethers 
(SupsoroveR), T., 1345, 1346. 

©,,H,,0,,;N;, from s-trinitrobenzene 
and ethy! phloroglucinoldicarboxy|- 
ate (SupBoROUGH), T., 1346. 

C,3H,,0,N,8, from s-trinitrobenzene 
an thiodiphenylamine (Sup- 
BOROUGH), T., 1348. 

Cy9H,,0,N,, from s-trinitrobenzene 
and p-aminobenzophenone (Sup- 
BOROUGH), T., 1346. 

Cy9H,,0,N,, from s-trinitrobenzene 
and ethyl naphthylearbamate (Sup- 
BOROUGH), T., 1345. 

C.9H,;0,N;3, from s-trinitrobenzene 
and anthracene (SupBoROUGH), 
T., 1344. 

from s-trinitrobenzene and phen- 
anthrene (SupBoroven),  T., 
1344. 

CyoH,;;0,N;, and their derivatives, 
from s-trinitrobenzene and a- and 
B-anthrol(CapreandSupBorovGH), 
T., 1354. 

Cy5H,,0,N,, from s-trinitrobenzene 
and 9-aminoanthracene (CADRE 
and SupBoroveH), T., 1353. 

and their acetyl derivatives, from 
s-trinitrobenzene and aminophen- 
anthrenes (CADRE and Suvup- 
BOROUGH), T., 1350. 


from s-trinitrobenzene and anthr- | 


amines (CADRE and SupBoROUGH), 
T., 1353. 

from s-trinitrobenzene and methyl- 
acridine (SuDBoROUGH), T., 1347. 

C,.H,,0,N;, from  s-trinitrobenzene 
and —4 en (Sup- 
BOROUGH), T., 1347. 

CyH,,0,N,, from  s-trinitrobenzene 
and 4-acetylamino-1-naphthyl ethyl 
ether (SuDBoROUGH), T., 1345. 

CypH90Ng, from reduction of dihydro- 
quinidine (SkiTaA and BRUNNER), 
A., i, 835. 

C.9H,,0,N;Br,, from s-trinitrobenzene 
and dibromoanthracene (Sup- 
BorovGH), T., 1344. 

C..H,,8, from 2-methylnaphthalene 

and sulphur (FRIEDMANN), A., i, 

736. 

C,,H,,8,, from 1-methylnaphthalene 
and sulphur (FRIEDMANN), A., i, 
736. 

Cy9H,¢53, and its picrate from a-methyl- 
naphthalene and sulphur (FRIED- 
MANN), A., i, 382. 

C,,H,,0,N;, from phenyl a-naphthyl 
ketone and s-trinitrobenzene (Sup- 
BOROUGH), T., 1345. 
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Substance, C,,H,,0,N;, from s-trinitro- 


benzene and phenyl cinnamylidene- 
methyl ketone (SupBoRovGH), T., 
1346. 

C,;H,,0,N,, from s-trinitrobenzene 
and piperine (SupBorovcH), T., 
1346. 

C.,H;,8,, from sulphur and 2-A8- 
octene (FRIEDMANN), A., i, 832. 
C,,H,,0,N;, from s-trinitrobenzene 
and chrysene (SupBorovcGH), T., 

1344. 

C,,H,,0,N;, from  s-trinitrobenzene 
and carbostyril (SupBorovGR), T., 
1347. 

C,,H,,0,.N,, from s-trinitrobenzene 
and p-aminodiphenylamine (Sup- 
BOROUGH), T., 1346. 

C,,H,,0,N;, from s-trinitrobenzene 
and retene (SupBoRovGR), T., 1344. 

C.,Hy,0,.N,S., from s-trinitrobenzene 
and o-diaminodiphenyl disulphide 
(SupBorovues), T., 1348. 

C,;H,,0,N,, from  s-trinitrobenzene 
and phenylacridine (SUDBOROUGH), 
T., 1347. 

C,;H,,0,,.N,, from s-trinitrobenzene 
and aminodiphenylmethane (Sup- 
BorouGH), T., 1346. 

C,;H,0i2N,, from s-trinitrobenzene 
and diaminodiphenylmethane (Sup- 
BOROUGH), T., 1346. 

C,;H..0,N,, from  s-trinitrobenzené 
and paraleucaniline (SupBoROUGH), 
T., 1346. 

C.;H,,0,.N,8, from s-trinitrobenzene 
and 1-phenylbenzthiazole (Sup- 
BoROUGH), T., 1348. 

C,,H,,0;.N,, from s-trinitrobenzene 
and tolane (SuDBoROUGH), T., 1344. 

C.gH;,912N,, from s-trinitrobenzene 

and dihydroanthracene (Sup- 
BOROUGH), T., 1344. 

from s-trinitrobenzene and stilbene 
(SupBoroven), T., 1344. 

CogH 032N,, from s-trinitrobenzene 
and s-diphenylethane (Sup- 
BoROUGH), T., 1344. 

C.,H,,0,.N,, from s-trinitrobenzene 
and dimethylaminoazobenzene (Sup- 
BOROUGH), T., 1346. 

C.,H2.0,,N,, from s-trinitrobenzene 
and o-dianisidine (SupBoroven), 
T., 1346. 

C,,H,0;, from piperonal and styryl 
ethyl ketone (Ryan and Devine), 
A., i, 654. 

C,,H. 8, from sulphur and indene 
(FRIEDMANN), A., i, 500. 

C,,H,,0;, from anisaldehyde and 
styryl ethyl ketone (Ryan and De- 
VINE), A., i, 654. 


INDEX OF SUBJECTS, 


0- Substance, C,,H,,0,.N,, from s-trinitro- 
e- benzene and 3:5-diphenylpyrazole 
a (SupBorovGH), T., 1347. 
C,,H,,0,, from methyl ethyl ketone 
ne and piperonal (RYAN and DEvINe), 
~ A., i, 654. 
CygH,,0,9N;3, from s-trinitrobenzene 
3 and a-naphthoic acid (Sup- 
BOROUGH), T., 1345. 

e C,3,H,O,N,, from s-trinitrobenzene 

. an triphenylpyrrole (Sup- 
BOROUGH), T., 1347. 

e Cy,H.,0,,N;3, from s-trinitrobenzene 

, and diphenylpiperazine (Sup- 
BOROUGH), T., 1347. 

, CygH.,0,.N,S., from s-trinitrobenzene 
and dimethylaniline disulphide 


(SupBorovGH), T., 1348. 

CogH909,3N, (?), from s-trinitrobenz- 
ene and distyryl diketone [?] (Sup- 
BOROUGH), T., 1346. 

CsoH29013N yo, from s-trinitrobenzene 
and 2:4-bisbenzeneazophenol (Sup- 
BOROUGH), T., 1346. 

C32H.,0,.N,, from s-trinitrobenzene 
and aa-azonaphthalene (Sup- 
BoROoUGR), T., 1345. 

C32H_20;,N,, from s-trinitrobenzene 
and a-aminoazonaphthylene (Sup- 
BoRoUGH), T., 1345. 

C33H220,2N,, from s-trinitrobenzene 
and adinaphthylmethane (Sup- 
BOROUGH), T., 1344. 

C33H.,0,,N,, from s-trinitrobenzene 
and aminostrychnine (Sup- 
BorouGH), T., 1347, 

C3,H3_Ng, from hydrazine and distyryl 
ketone (KISHNER), A., i, 291. 

C3,Hy,0,9N5, from s-trinitrobenzene 
and a-naphtholphthalein (Sup- 
BOROUGH), T., 1345. 

C3,H,,0,,Ni2, from maize embryo 
(WINTERSTEIN and Winscue), A., 
i, 539. 

C;,H,.8, from sulphur and indene 

(FRIEDMANN), A., i, 499. 
| C;,H,,8;, from sulphur and indene 
(FRIEDMANN), A., i, 500. 
O44H,,0,,N,, from s-trinitrobenzene 
and fluorene (SuDBoROUGRH),T., 1344. 
CygH,,0,N;, from s-trinitrobenzene 
and dibenzylaniline (SuDBoROUGH), 
T., 1346. 
Succinic acid, use of, as a standard 
(Peters and SAUCHELLI), A., ii, 260. 
oxidation of, by tissues (THUNBERG), 
A., i, 629. 
reduction of, by animal 
(THuNBERG), A., i, 863. 

Succinic acid, bromo-, ammonium salt 

(McMaster and Magitu), A., i, 


organs 


707. . 
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Succinic acid, bromo-, methyl menthyl 
esters (COHEN, WooDROFFE, and AN- 
DERSON), T., 229. 

Succinite. See Amber. 

Succinoabietolic acid (TscHiRCH and 
DE Jono), A., i, 733. 

Succinoresin (TscHIRCH and DE JONG), 
A., i, 733. 

Succinylsuccinic acid, ethyl ester, ab- 
sorption spectra of derivatives of 
(Britt), A., ii, 591. 

Succoxyabietic acid (TscHIRCH and DE 
Jona), A., i, 733. 

Sucrose (saccharose : cane sugar), struc- 
ture of (HawortH and Law), T., 
1314. 

in American grapes (GORE ; ALWooD 
and Eorr), A., i, 458. 

osmotic pressure of solutions of (FRa- 
zER and Myrick), A., ii, 603. 

vapour pressure of concentrated solu- 
tions of (Woop), A., ii, 82. 

relative reducing powers of invert- 
sugar and (MaQquENNg), A., ii, 156. 

action of copper solutions on (SaIL- 
LARD), A., ii, 55; (MAQUENNE), 
A., ii, 56. 

octa-acetate (Hupson and JOHNSON), 
A., i, 117. 

inversion of, by yeast (PELLET), A., ii, 

1. 


inversion of, and its estimation 
(PELLET), A., ii, 157. 
utilisation of, in the animal organism 
(Kuriyama), A., i, 689. 
substitution of alcohol for, in a diet 
(Hammett), A., i, 689. 
injection, retention, and excretion of 
(Fotkmar), A., i, 778. 
estimation of, by invertase (Davis), 
A., ii, 351. 
estimation of, in condensed milk 
(KNIGHT and ForMANEK),A.,ii,350. 
Sugar in blood (GRAHAM), A., i, 613. 
effect of metallic salts on (UNDER- 
HILL), A., i, 685, 686. 
in phloridzin diabetes (CsonKA), 
A., i, 697. 
in blood and urine, effect of operations 
on (Epstein, Reiss, and 
BRANOWER), A., i, 685. 
in Bengalis (McCay), A., i, 858. 
estimation of, in blood (MyERs and 
Bartey), A., i, 300; (GRAHAM) 
A., i, 618; (Scoumm; Bane and 
Laurin), A., ii, 454. 
estimation of, in urine (LENK), A., ii, 
163. 
invert. See Invert-sugar. 
Sugars, rotatory power of (Hupson), 
-» i, 680. 
isomerism of (ANDERSON), A., i, 465. 
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Sugars, ea of (Miiius and 

Scnoort), A., i, 711. 

ammonia derivatives of, and their 
structure (LEVENE), A., i, 201. 

configuration and rotation of carb- 
oxylic acids of (LEVENE and 
MEYER), A., ii, 545. 

action of alkali and alkaline — 
cyanides on (Rupr and HéizuE), A 
ii, 119. 

commercial, analysis of (MAQUENNE), 


A., ii, 202. 
racemic, resolution of (VoroéeK and 
VESELY), A., i, 308. 


reducing, analysis of (ScALEs), A.., ii, 
117. 

action of Pe yay on (MAIL- 
LARD), A., i, 597. 

estimation of " (Witsow and AT- 
Kins), A., ii, 399. 

estimation oof, gravimetrically 
(MzADE and Harris), A., ii, 455. 

estimation of, in _— of sucrose 
(MaQUENNE), A so se 156. 


ar sis of (SAILLARD), A., ii, 651; 
ILSON and ATkins), A., ii, 652. 
ean of (ApANTI; Rvoss), A., 


ii, 155. 
estimation of, in urine, by the fer- 
mentation test (BOLLAND and 
Krausz), A., ii, 117. 
recovery of copper sulphate in the 
—— estimation of (Krum- 
HAAR), A., ii, 202. 
estimation of carbon in the scums of 
(STANEK), A., ii, 267. 
Sugar-beet, enzymes of (BopnaR), A., 
i, 539. 
effect of absorption of potassium and 
sodium ions on the growth of (StoK- 
Lasa), A., i, 539. 
Sugi oil, constituents of (Ucuipa), A 
> 218. 
o-Sulphamidobenzoyl-p-phenetidine,pre- 
paration of ae FABRIK VORM. 


Sanpoz), A., i, 209. 
Sulphates. See under Sulphur. 
Sulphazone, amino-, bromo-, chloro-, 
iodo-, —_ nitro-derivatives of 
(CLAAsz), A +, i, 424. 


oximino-, preparation of (CLaasz), A., 


i, 335. 
Sulphazone-7-azo-8-naphthol (CLAasz), 
A., i, 425. 
Sulphazone-7-sulphonic acid (CLAAsz), 
A,, i, 424. 
Sulphides of metalloids, mg) and boil- 
ing points of (BoresTROmM), A.,ii,191. 
analysis of thiosulphates, dithionates 
and (MuLLER), A., ii, 147. 
estimation of small quantities of 
(DrvusHEL and Etston), A., ii, 535. 
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+ ae (MartTIn), A., ii, 


Suiphidodiacetic acid, double salts of 
cobalt and ethylenediamine (PRICE 
and Brazigr), A., i, 123. 

B- pw ‘acid, preparation of 
(ScHEIBLER), A., i, 14. 

8-Sulphidodicrotonic acid, and its salts 
and oo (ScHEIBLER and 
Buse), A., i, 14. 

0-aa- dimethyldicrotonic acid, 
nd its — ester (SCHEIBLER and 
Buse), A., i, 15. 
a-Sulphidodipropionic acid, ethylene- 
diaminecobaltic salts (Price and 
Brazier), A., i, 123. 

Sulphindene, 2:3-dithio- (MANNESSIER), 
A., i, 416. 

a acid (CLaasz), A., i, 
425. 

p-Sulphobenzene-l-azo-4-anthrol (SiR- 
caR), T., 776; A., i, 680. 

4-p-Sulphobenzeneazo-1-benzyldihydro- 
berberine (FREUND and FLEISCHER), 
A., i, 325. 

p-Sulphobenzene-1-azo-1’:2’:3’:4’- tetra- 
hydro-4-naphthol (Sircar), T., 773 ; 
A., i, 679. 

Sulphobenzoic _ preparation of 
(HEINEMANN), A., i, 313. 

Sulphocarboxylic acids, aliphatic, elec- 
trolysis of alkali salts of (FICHTER 
and LIcHTENHAHN), A., i, 114. 

Sulphofication (Brown and JOHNSON), 
A., i, 538. 

Sulpho- ups, ae of, by chlor- 
ine (MEYER), A., i, 134. 

ouunanatamiomamemmes carb- 


oxylic acids. See Sulphomethyl-o- 
benzoylbenzoic acids. 
Sulphomethyl-o-benzoylbenzoic acids, 


preparation of, and their derivatives 
(FARBWERKE VORM. MEISTER, Lucivs, 
& Brtnine), A., i, 145. 
Sulphones, aromatic, velocity of form- 
ation of (OLIVIER), A., ii, 93. 
heterocyclic (CLaAsz), A., i, 424, 425, 
752, 841. 
Sulphonyldiacetatodiethylenediamine- 
cobaltic salts (PRICE and BraziEr), 
A., i, 128. 
Sulphophenylacetic acid, 
(HausMANN), A., i, 326. 
4-Sulpho-m-toluic acid, 6-nitro-, and its 
rere (KARSLAKE and Bonp), 
’ 1, . 
Sulphoxides, basic properties of (F1nz1), 
A., i, 810. 
Sulphur, valency of (LecueEr), A., i, 
41. 


crystallisation of (KéHLER), 
° 28; (GauBERT), A., ii, 314. 


p-amino- 


A., ii, 
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Sulphur, coloured solutions of (v. WEI- 

MARN), A., ii, 185. 

temperature of burning (PAGLIANI), 
A,, ii, 28 

action of water and, on barium hydr- 
oxide (GuITTEAU), A., ii, 619. 

action of, on hydrindene and cyclo- 
pentadiene (FRIEDMANN), A., i, 415. 

action of, on indene (FRIEDMANN), 
A., i, 415, 499. 

fusion of iodine with (WricuT), A., 
ii, 29. 

in iron (SmirH), A., ii, 141. 

action of, on methylnaphthalenes 
(FRIEDMANN), A., i, 382, 736. 

action of, on n-octane (FRIEDMANN), 
A., i, 735. 

action of, on mn-A8-octene (FRIED- 
MANN), A., i, 832. 

manurial experiments with, and its 
compounds (PFEIFFER and SIMMER- 
MACHER ; SHEDD), A., i, 196. 

action of, on growth of plants (P1Tz), 
A., i, 870. 

injurious action of, in soils (THORNER), 
A., i, 590. 

Sulphur ¢etrachloride, preparation of 

(CHEMISCHE FABRIK BucHAD), A., 
ii, 28. 


Trisulphur chloride, existence of 
(RicHTER), A., i, 723. 
Thionyl chloride, preparation of 


(CHEMISCHE FABRIK BucHAUv), 
A., ii, 28. 

action of, on metallic sulphides 
(NortH and Conover), A., ii, 
28. 

action of, on mineral sulphides 
(Nort and Conover), A., ii, 
102. 

Sulphur oxides, estimation of, in flue 
gases (NESTELL and ANDERSON), A., 
ii, 263. 

dioxide, absorption spectra of 

(GaRRETT), A., ii, 562; (BALY 
and GARRETT), A., ii, 363. 
liquid, vapour pressure of (BURRELL 
and RoBertTson), A., ii, 81. 
extraction of coal by (FISCHER 
and Giuup), A., ii, 562. 
complex compounds of, with metallic 
ts (EPHRAIM and KoRNBLUM), 
A., ii, 614. 

Sulphurous acid, reaction between 
iodic acid and, in presence of cata- 
lysts (BEROZELLER), A., ii, 478. 

Sulphites, action of mercurichloride 
on (SANDER), A., ii, 136. 

Sulphurie acid, electrolysis of (JEF- 

FERY), A., ii, 411. 
electrolytic reduction of, in alcoholic 
solution (PomiLio), A., ii, 598. 
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Sulphur :— 

Sulphuric acid, properties of mixtures 
of water and (MorGAN and 
Davis), A., ii, 224. 

equilibrium of lead sulphate, water 
and (Donk), A., ii, 180. 

action of, onalloy steel (AITCHISON), 
T., 288; A., ii, 255. 

aromatic, assay of (PENNIMAN, 
RANDALL, MILLER, and EnsLow), 
A., ii, 650. 

conjugated, formation of, in the 
organism (ITo), A., i, 776. 

estimation of, in presence of phos- 
phoric acid (v. FELLENBERG), A., 
li, 147. 

Sulphates, anhydrous (CALCAGNI and 

Marotta), A., ii, 141. 
estimation of small quantities of 
(HAMBURGER), A., ii, 641. 
estimation of, in rain and snow 
(Artis), A., i, 304. 
estimation of, in wines (PRITZKER), 
A., ii, 446. 

Thiosulphuric acid, action of mercuric 
cyanide on salts and ester-salts of 
(GuTMANN), A., i, 637. 

Thiosulphates, action of mercuric 
chloride on (SANDER), A., ii, 136. 

estimation of, in lime-sulphur 
liquors (AVERITT), A., ii, 488; 
(BLUMENTHAL and AVERITT), A., 
ii, 572. 

estimation of, volumetrically, in 
presence of sulphites (SANDER), 
A., ii, 536. 

estimation of, in presence of sulph- 
ites, bisulphites and sulphides 
(SANDER), A., ii, 111. 

analysis of sulphides, dithionates 
and (MULLER), A., ii, 147. 

Dithionates, analysis of sulphides, 
ee and (MULLER), A., ii, 
147. 

Tetrathionates, decomposition of, in 
alkaline solution (CHAPIN), A., ii, 
261. 

Polythionates, action of mercuric 
chloride on (SANDER), A., ii, 136, 
Polysulphides, estimation of, in lime- 

sulphur liquors (AvERITr), A., ii, 
488, 

Sulphur, estimation of (MoorE; EsPENn- 
HAHN), A., ii, 263. 

estimation of small quantities of 
(DRUSHEL and Exston), A., ii, 535. 

free, estimation of, in antimony 
sulphides (HuTIN), A., ii, 195. 

estimation of, in coal gas (MyLivus 
and Hitrner), A., ii, 571. 

estimation of, volumetrically, in steel 
(ZsCHIEGNER), A., ii, 340. 
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Sulphur, estimation of, in urine (SAL- 
KOwsg]I), A., ii, 445. 
and sulphates, estimation of, in urine 
(Drummonp), A., ii, 147. 
estimation of, in wines (BARAGIOLA 
and Scnvupp tt), A., ii, 488. 
estimation of,in zinc blende (KoEtscn), 
A., ii, 194. 
Sulphur atom, isomerism of (HtnsBERG), 
A., i, 725. 
Sulphuric and Sulphurous acids. See 
under Sulphur. 
‘*Sulphurylindigo,” and aa’-dibromo- 
(Ctaasz). A., i, 842. 
” —~ ame ” See Benzsulphon- 
azoline. 
“‘ Sulphurylisatin.” 
azolone. 
Sumbul root, constituents of (HEYL and 
Hart), A., i, 537. 
Sun, state of substances in the interior 
of the (Briner), A., ii, 415. 
Sunlight, oxidation by (BoEDTKER), A., 


See Benzsulphon- 


i, 2. 

Suprarenals (suprarenal bodies; supra- 
renal capsules; suprarenal glands ; 
adrenal bodies), fetal, adrenaline in 
— A., i, 188; (Lewis), A., i, 

Surface tension, determination of (HAR- 
Kins and HumpuHery), A., ii, 222, 
223; (HARKINs and Brown), A., 
ii, 224. 

relation of, to other properties (KaTa- 
YAMA), A., ii, 219. 

variation of, with temperature (FEr- 
Guson), A., ii, 174. 

relation of molecular cohesion to 
(MaTHEWws), A., ii, 600. 

of water and salt solutions (MEYER 
and Stocker), A., ii, 416. 

Sweat, relation between the chlorine 
and nitrogen content of, and diet 
(Berry), A., i, 185. 

Swine, effect of wheat on the growth 
and development of (HART, MILLER, 
and McCottivm), A., i, 581. 

Sylvine, detection of iodine in (WINK- 
LER), A., ii, 613. 

8 ¢ acid, and 2-amino-, 2-bromo-, 
and 2-nitro-, derivatives of (BoGERT 
and Piavt), A., i, 146. 

Systems, binary. See Binary systems. 


T. 


Tabernemontana sphaerocarpa, 
juice of (Utr#z), A., i, 358. 
Taka-diastase (SHERMAN and TANBERG), 

A., i, 768. 
proteoclastic action of (Oxapa), A., i, 


milk- 
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Tannin, effect of addition of, to soils 
(Kocu and OELsNER), A., i, 454. 
estimation of (StncH and Guoss), A., 
ii, 204. 

Tanning, theories of (PRocTER and WiL- 
son), T., 1827; (LAUFFMANN), A., i, 
56; (PovARNIN), A., i, 281. 

Tantalum, spectrum of (SIzGBAHN and 

Friman), A., ii, 362, 405. 
detection of, and analysis of minerals 
containing it (Morr), A., ii, 348. 
Tartaric acid, metallic salts of (PICKER- 
tn@), T., 236; A., i, 306. 
uranyl salt, rotation of (Mazzuc- 
CHELLI and SaABaTINI), A., i, 14. 
rotation of esters of (PATTERSON), T., 


1139. 
ethy! ester, rotatory power, refrac- 
tivity, and molecular solution 


volume of (PEAcock), A., ii, 4. 
estimation of (HARTMANN, Eorr, and 
INGLE), A., ii, 400. 
and its salts, estimation of, in wines 
(Kunz), A., ii, 57; (CARLEs), 
A., ii, 58 
Tautomerism (Luss and Acres), A., i, 
468. 
Tea, estimation of caffeine in (PHILIPPE), 
A., ii, 358. 
Teeth, detection of selenium in (Gass- 
MANN), A., i, 772. 
Tellurium, high frequency spectrum of 
(SteeBaun), A., ii, 462 
action of hydrogen peroxide on 
(Scutvuck), A., ii, 615. 
fusion of iodine with (WricHT), A., 
ii, 29. 
Tellurium alloys with antimony (KI- 
MATA), A., ii, 39 
with lead (Kimura), A., ii, 34. 
with selenium (KrmatTA), A., ii, 29. 
Tellurides of metalloids, melting and 
boiling points of (BorcsTR6m), A., 
ii, 191. 
Tellurium organic compounds(LEDERER), 
A., i, 392, 393, 809, 810. 
aromatic (LEDERER), A., i, 
208. 

Tellurides, aromatic, action of nitric 
acid on (LEDERER), A., i, 647. 
Tellurium, separation and detection of 
arsenic and (BROWNING, SIMPSON, 

and Porter), A., ii, 536. 

Temperature, variation of surface tension 

with (Fercvson), A., ii, 174. 

relation of velocity of chemical re- 
actions to (SKRABAL), A., ii, 606. 

critical. See Critical temperature. 

high, chemical effect of high pressure 
and (BRINER), A., ii, 215. 

low, measurement of (Hotsr), A., ii, 
125. 


141, 
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Temperature, low, production and 
measurement of (ONNES and WEBER), 
A., ii, 13; (ONNEs), A., ii, 14. 

Terapic acid, etrachlorotetraiodo-, 
glyceryl ester of (CERDEIRAS), A.,i,199. 

Ternary systems, critical end-points in 

(Smits), A., ii, 183. 
equilibrium in (Horrsa), A., ii, 304. 

Terpene group, reduction and oxidation 
in the (CusMANo), A., i, 267. 

Terpineols, synthesis of (WALLACH, 
BERTHOLD, AUGSPURGER, WOER- 
LITZER, and Ponte), A., i, 213. 

Terpins, synthesis of (WALLACcH, BERTH- 
OLD, AUGSPURGER, WOERLITZER, and 
Poute), A., i, 213. 

Tethelin (RoBERTsoN), A., i, 350. 


Tetra-acetylxyloses (DALE; HvupDson 
and JoHNsoN), A., i, 117. 
Tetra-alkyl ammonium compounds, 


pharmacological action of (MARSHALL), 
A., i, 192. 

Tetracosanic acid, synthesis of (LEVENE, 
West, ALLEN, and VAN DER SCHEER), 
A., i, 11. 

1-n-Tetradecoylbenzene, 3:4-dihydroxy- 
(Masima and Nakamura), A., i, 37. 

1-Tetradecylbenzene, 3:4-dihydroxy- 
(MagimaA and Nakamura), A.,, i, 37. 

ay-Tetraethyldiamino‘sopropyl alcohol, 
benzoate hydrochloride of (THoRp), 
A., i, 794. 

4:4’-Tetraethyldiaminothiobenzophen- 
one (BADISCHE ANILIN- & Sopa- 
Fasrik), A., i, 317. 

Tetraethylammonium chlorate (DATTA 
and CuHoupHury), A., i, 470. 

Tetrahydroacridine-5-carboxylic acid 
(FARBENFABRIKEN VORM. F, Bayer 
& Co.), A., i, 571. 

Tetrahydroanhydrocryptopine, 
oxy-, salts of (PERKIN), T., 949. 

Tetrahydroatophan. See  1-Phenyl- 
1;2:3:4-tetrahydroquinoline-3-carb- 
oxylic acid. 

Tetrahydrocarvone, dibromides of (WAL- 
LACH, GERHARDT, and JEssEn), A., i, 
489. 

Tetrahydro-elemene and -elemol (S—EMM- 
LER and L1Ao), A., i, 492. 


hydr- 


Tetrahydromethyleryptopine, and its 
salts (PERKIN), T., 896. 
1:2:3:4-Tetrahydronaphthalene, 2:3-di- 


chloro- (WaAsER), A., i, 643. 

Tetrahydro-8-naphthamide (DErick and 
Kamm), A., i, 395. 

Tetrahydro-a-naphthaquinoline, addi- 
tive compounds of trinitrobenzene and 
(Sastry), T., 271; A., i, 335. 

1:2:3:4-Tetrahydro-1:8-naphthasultam, 
2:2:3:4:4-pentachloro- (ZINCKE and 
J&LICHER), A., i, 427. 
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1:2:3:4-Tetrahydro-a-naphthoic acid, 1:2- 
dihydroxy- (KaAMM and McCLuGaGE), 
A., i, 396. 

1:2:3:4-Tetrahydro-8-naphthoic _acid, 
1:2-dibromo-, and  1:2-dihydroxy- 
(Derick and Kamm), A., i, 395. 

1:2:3:4-Tetrahydro-8-naphthylearbamic 
acid, ethyl ester (WASER), A., i, 643. 
1:2:3:4-Tetrahydro-8-naphthyldimethyl- 
amine, and its salts (WASER), A., i, 
643. 
1:2:3:4-Tetrahydro-8-naphthylethyl- 
thiocarbamide (WaAsEk), A., i, 643. 
1:2:3:4-Tetrahydro-8-naphthylmethyl- 
amine, and its salts (W AsER), A., i, 643. 

Tetrahydropapaverine, action of methylal 
on (PicTeT and Cuov), A., i, 418. 

Tetrahydro-p-toluquinoline. See 8- 
Methyltetrahydroquinoline. 

2:3:5:6-Tetraketo-1-methylpiperazine 
(Dupsky and Petrers), A., i, 635. 

2:3:5:6-Tetraketopiperazine-1-acetic 
acid (Dupsky and WENSINK), A., i, 
672. 

4:5:4':5’-Tetramethoxyazobenzene, 2:2’- 
dinitro- (G. M. and R, Rostnsoy), 
A., i, 166. 

4:5:4’:5’-Tetramethoxyazobenzene-2:2’- 
dicarboxylic acid (G. M. and R. 
Roprnson), A., i, 166. 

3:4:3':4'-Tetramethoxybenzilic acid, 

preparation of (VANzETTI), A., i, 147. 

4:5:4':5’-Tetramethoxyhydrazobenzene, 
N:2:2’-trinitro- (G. M. and R. Rosrn- 
son), A., i, 167. 

Tetramethyldiaminophenazine, and its 
hydriodide (KARRER), A., i, 847. 

Tetramethyldi-p-aminodiphenylbenzo- 
falvene (CourroT), A. i, 479. 

Tetramethyldi-p-aminodiphenyldibenzo- 
fulvene (CourToT), A., i, 479. 

4:4’-Tetramethyldiaminophenyl-m- 
tolylmethane, 2’-amino- (v. BRAUN), 
A,, i, 474. 

4:6’-Tetramethyld/aminophenyl-m- 
tolylmethane, 2-chloro- (v. Braun), 
A., i, 474. 

4:4’-Tetramethyldiaminothiobenzophen- 
one (BADISCHE ANILIN- & Sopa- 
Fasrik), A., i, 317. 

Tetramethylammonium chlorate (DATTA 
and CuHoupuury), A., i, 470. 

Tetramethylbenzidine, ¢etraamino-, and 
its salts (VAN RomBureGa), A., i, 223. 

Tetramethyldehydrohydurilic acid 
(Bintz, Heyy, and HAMBURGER), 
A., i, 508. 

Tetramethylhydurilic acid, 5-amino- 

(Brttz, Heyn, and HAMBURGER), 

A., i, 508. 
5:5’-dichloro- (BILTz 

BURGER), A., i, 507. 


and Ham- 
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4:4’:6:6’-Tetramethylindigotin, 7:7’-di- 
amino-, phthalyl derivative (BoDINUs), 
A., i, 430. 

2:2:5:5-Tetramethylpiperazine (Dusky 
and WensInk), A., i, 636. 

Tetraphenylethylene, and tetrabromo-, 
and p- aes , and their dichlorides 
and molecular compounds oe 
Rooney, Murpny, and Doner), A., 
i, 381. 

Tetraphenylethylenesulphone, and its 
derivatives (STAUDINGER and PFEN- 


NINGER), A., i, 852. 

Tetraphenylhydrazine, 0-dithio- (PEsc1), 

+» i, 289. 

Tetraphenylpyrazolone (STAUDINGER, 
ANTHES, and PFENNINGER), A., i, 
851. 

Oe dioxide (Hrns- 
BERG), A., i, 66. 

= ropylammonium chlorate (DATTA 

CHovupuury), A., i, 470. 

Tetrasilane (Stock and Somresk1), A., 

, $21. 


Tetrathionates. See under Sulphur. 

gy = em og ay (STAUDINGER and 
GOLDSTEIN), A., i, 850. 

Thallium, high frequency spectra of 


(SIEGBAHN and Frimay), A.,, ii, 167 ; 
(SIEGBAHN), A., ii, 463. 
Thallium alloys with mercury (Roos), 
A., ii, 329. 


vapour pressure of (HILDEBRAND 
and Eastman), A., ii, 14. 
with selenium (MuRAKAM)), A., ii, 
34. 

Thallic-thallous compounds (BENRATH), 
A,, ii, 329. 

Thallium, detection of, in presence of 
iron, titanium and zirconium (BRrown- 
Inc, Srmpson, and Porrer), A., ii, 
536. 

Thebaine (FREUND and Speyer), A., i, 
738. 

Theobromine, preparation of | Isali- 
cyl derivatives of (Merck), A., i, 
500. 

Thermal conductivity, relation between 
viscosity and, of gases (PoLLock), A., 
ii, 78. 

Thermometers, calibration of (War- 
BURG), A., ii, 290. 

Thermometry, use of the freezing point 
of benzene in (MryeEr), A., ii, 80 

Thermo-regulator, metal (HARKINS and 

Brown), A., ii, 224. 
water (HEYDENREICRH), A., ii, 291. 
Thermostat (BRowNING and Symons), 

A., ii, 84. 
for moderate and high temperatures 
(HAUGHTON and Hanson), A., ii, 
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Thiazole, action of acid reagents on 
(Datns, Roperts, and BREwsTER), 
A., i, 482. 


Thiazole bases (GABRIEL), A., i, 668. 
Thiazoline, synthesis of, and its picrate 
(GABRIEL), A., i, 668. 
Thiocarbamide, tassium derivative 
(WERNER), T., 1120. 
action of sodium nitroprusside with 
(Camsr), A., i, 126. 


Thiocarbamides, preparation of (Far- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 390. 

interaction of aldehydes and (Drxon 
and Taytor), T., 1244. 

kinetics of combination of alky] iodides 
and (GoLpscHMIDT and HovcEy), 
A,, ii, 558. 

Thiocarbimides (isothiocyanates) 
thiocyanates (JOHNSON and 
tneway), A., i, 717. 

new reaction for (DENIG#s), A., ii, 61. 

Thiocyanates and thiocarbimides (Joun- 

son and Hemrneway), A., i, 717. 

Thiocyanic acid, cupric salt, action of 
water on (PHILIP and BRAMLEY), 
T., 597; A., i, 549. 

potassium salt, electrolysis of alkaline 
solutions of (Crook, BooTtu, and 
THIEL), A., ii, 501. 

imino-esters of (KNorR), A., i, 797. 

estimation of, iodometrically (TrEAD- 
WELL and Mayr), A., ii, 264. 

— acid. See Sulphidodiacetic 

aci 

1:3:4-Thiodiazole (BuscH and BIEHLER), 

A., i, 762. 

Thiodipropionic acid. See a-Sulphidodi- 

propionic acid. 

Thionaphthen, 3-hydroxy-, behaviour of, 
in the animal organism (SCHWENK), 
A., i, 301. 

3:6-dihydroxy-, and its dimethyl 
ether (FRIEDLANDER), A., i, 675. 

Thionyl chloride. See under ‘Sulphur. 

Thiophen-2-arsinic acid, and its salts 
(Finzi), A., i, 94. 

Thiophen-2-arsinic acid, 5-amino-, and 
5-nitro-, and their derivatives (Finzi 
and Furuortrtt), A., i, 95. 

Thio-salts, constitution of (CEsARO), A., 
ii, 136. 

Thiosulphates and Thiosulphuric acid. 
See under Sulphur. 

Thorium, atomic weight of (Hévie- 
SCHMID), A., ii, 407 ; (H6ntc- 
SCHMID and Horovi7z), A., ii, 510. 

high frequenc me ty of (SrIEc- 
BAHN and Friman), A., ii, 167, 
277; (StecBanHn), A., ii, 463. 


and 
Hem- 


a-particles from (RUTHERFORD), A., ii, 
282. 
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Thorium, disintegration of (Lorta), A., 
ii, 169. 
distribution of the active deposit of, 
in an electric field (HENDERSON), 
A., ii, 169. 
nitrate, use of, in X-ray examination 
of the bladder (Burns), A., i, 
618. 
oxide, formation and peptisation of 
(KouLscHtTrer and Frey), A., ii, 
485. 
separation of, by means of ‘‘ cup- 
ferron”’ (THORNTON), A., ii, 495. 
Thorn-apple. See Datura stramonium. 
Thrombin, constituents of (HERZzFELD 
and KLINGER), A., i, 613. 
Thymol, 6-amino- (PuxEppv), A., i, 
436. 


Thymoquinone, compounds of, with 
catechol, with quinol, and with 
resorcinol (SIEGMUND), A., i, 152. 

hydroxy- (PuxEeppv), A., i, 436. 

Thymus-nucleic acid, partition of 

phosphorus in (GERMANN), A., i, 


575. 
Tin alkali haloids (RimBacu and FiEck), 
A., ii, 332. 
Stannic chloride, weighting of silk 
with (FicHTER and MuLLER), A., i, 
766. 
sulphide, action of magnesium on 
arsenic and antimony sulphides 
and (Pertvst!), A., ii, 53. 
Stannous chloride, oxidation of, by 
potassium dichromate without acid 
(NEIDLE and Witt), A., ii, 256. 
Tin estimation and separation :— 
estimation of (WELWART), A., ii, 
451. 
estimation of, volumetrically (JAMIE- 
son), A., ii, 451 
estimatien and separation of, from 
tungsten (DITTLER and v. GrarF- 
FENRIED), A., ii, 582. 
separation of, from antimony and 
arsenic (HAHN), A., ii, 266. 
Tissues, distribution of nitrogen in 
(Catucart), A., i, 615. 
retention of nitrogen in (Davis and 
Foster), A., i, 234. 
nervous, composition and properties 
of the juice from (Botrazzi and 
CRAIFALEAND), A., i, 298. 
Titanite (WHERRY), A., ii, 627. 
Titanium frichloride, action of, on 
phenylhydrazines and p-nitro- 
phenylhydrazones (ROBINSON), 
A., ii, 355 
use of, in volumetric analysis (Mon- 
NIER), A., ii, 444. 
tetrachloride, magnetic rotation of 
(SreRTsEMA), A., ii, 167. 
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Toluene compounds, Me = 1. 

Titanium detection and estimation :— 

detection of (Morr), A., ii, 348. 

detection of, in presence of iron, thal- 
lium and zirconium (BROWNING, 
Simpson, and Porter), A., ii, 536. 

estimation of, in ferrotitanium (ROHL), 
A., ii, 153 

Toad, Chinese, constituents of the 

venom of (Suimizu), A., i, 698. 

Tobacco, barium salts in (Artis and 

MAXWELL), A., i, 784. 
estimation of nicotine in (RASMUSSEN), 
A., ii, 359 ; (Kisstrne), A., ii, 587. 
Tolane, 2-nitro- (PFEIFFER, BRAUDE, 
FritscH, HALBERSTADT, KIRCHHOFF, 
KLEBER, and WITTKop), A., i, 329. 
o-Tolualdehyde, 5:6-dihydroxy-, aud its 
derivatives (PERKIN), T., 913. 
Tolualdehydes, compounds of d-amino- 
benzyl-8-naphthol with (BrTTi and 
ConESTABILE), A., ii, 279. 

Toluene, formation of, from xylene and 
from benzene (FISCHER and NIGGE- 
MANN), A., i, 801. 

photo-bromination of (ANDRICH and 
LE Banc), A., ii, 68. 

nitration of (HOFFMANN), A., i, 553. 

estimation of (JamEs), A., ii, 201. 

estimation of, in mixtures (EDWARDS), 
A., ii, 452; (W1Ltson and Roserts), 
A,, ii, 453. 

Toluene, chloro-derivatives of (Cas- 

SELLA & Co.), A., i, 134. 
4-chloro-2:5-dinitro- and -dinitroso- 
(KEHRMANN, SILvA, and KExeET!), 
A., i, 211. 
2:3-dihydroxy-. See isoHomocatechol. 
2:3:4-trihydroxy-, and its derivatives 
(MasimA and OKazaAktI), A., i, 
808. 
2:6-dinitro-4-hydroxylamino-, conver- 
sion of, into 2:6:2’:6’-tetranitro- 
azoxytoluene (BRAND and EIsEN- 
MENGER), A., i, 509. ; 
2:4:6-trinitro-, crystalline form of 
(ArTINI), A., 1, 23. 
additive compound of p-amino- 
phenyl methy] ketone and (Gv), 
a 4 
effect on women of working with 
(LIVINGSTONE-LEARMOUTH and 
CUNNINGHAM), A., i, 697. 
Toluenes, chloronitro-, action of sodium 
methoxide on (Fry), A., i, 598. 
Tolueneazodicyanodiamides, and their 
salts (v. WALTHER and GRIESHAM- 
MER), A., i, 171. 
p-Toluenesulphon-2:4-dibromo-anilide 
and -phenylchloroamide, and p-nitro 
(CHaTraway and CiEmo), T., 104; 
A., i, 258. 
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~-Toluenesulphonchlorobromo-anilides 
and -phenylchloroamides, and p-nitro- 
(CHATTAWAY and CLEmo), T., 103; 
A., i, 258. 

Toluenesulphonic acid, w-chloro-, pre- 
paration of salts of (RoHNER & Co.), 
A., i, 801. 

Toluene-w-sulphonic acid, aluminium 
salt (Dussky, Brer, and FRANK), 
A., i, 542. 

2-Toluenesulphonic acid, 
aminophenyl, o-nitrophenyl, and o- 
nitrosohydroxylaminophenyl esters, 
and their metallic salts (BAUDIscH, 
Pistor, and SILBERBLATT), A., i, 388. 

4-Toluenesulphonic acid, o-nitrosohydr- 
oxylaminophenyl ester, complex me- 
tallic salts of (BaupiscH, GuRE- 
witscH, and RoruscHi.p), A., i, 388. 

4-Toluenesulpho-m-nitro-anilide. and 
-methylanilide (BaupiscH, PisrTor, 
and SILBERBLATT), A., i, 389. 

p-Toluenesulphonyl-d-alanine, ethyl 
ester (FiscHER and v. MECHEL), A., i, 
803. 

p-Toluenesulphonylaminoacetic acid, 
ethyl ester (FIiscHER and v. MECHEL), 
A., i, 803. 

4-Toluenesulphony]-m-aminophenyl- 
hydroxylamine, and its salts, and 
nitroso- (BaupIscH, PisTror, and 
SILBERBLATT), A., i, 389. 

p-Toluenesulphony]-d-V-benzylalanine 
(FiscHzER and v. MECHEL), A., i, 
803. 

p-Toluenesulphonyl--benzylglycine 
(Fiscuer and v. MecuEL), A., i, 803. 

m-4-Toluenesulphonylmethylamino- 
phenylhydroxylamine, and its salts 
and nitroso- (BAupiscH, PisTor, and 
SILBERBLATT), A., i, 389. 

Toluene-p-sulpho-m-phenetidide, and o- 
nitro- (REVERDIN and LOKIETEK), 
A., i, 141. 

0-Toluic acid, 5:6-dihydroxy- (PERKIN), 
T., 919 

Toluic acids, o- and m-hydroxy-, p- 
aminopheny] esters, salts of (ABELIN), 


o-hydroxyl- 


A., i, 398. 
Toluidine chlorates (Darra and CxHoup- 
HURY), A., i, 470. 


a-p- ‘Toluidinophenylacetonitrile, o-nitro- 
(v. WaLTHER and Hisner), A., i, 
560. 


2-p-Toluoylanthran-10-ol, acetate of 


(ScHAARSCHMIDT and [RINEUv), A., i, 
408. 

2:5-Toluquinones, bromo- and chloro-, 
and their derivatives (KEHRMANN, 
MUSSMANN, FACCHINETTI, SILVA, and | 
KELzET!I) A., 


i, 210. 
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Toluene compounds, Me = 1. 
2:5-Toluquinones, chloro-, constitution 
of oximes of (KEHRMANN and 


HEMPEL), A., i, 657. 
o-Tolyl methyl ethers, iodo-, and iodo- 
nitro- (Ropinson), T., 1084; 
A., i, 805. 
nitrobydroxy- (Masima and OKA- 
ZAKI), A., i, 809. 


m-Tolyl methyl ether, 2-hydroxy- (Ma- 
Jima and Oxazak1), A., i, 808 
p-Tolyl methyl ethers, iodonitro-, di- 
nitro-, and ¢rinitrohydroxy- (RoBIN- 
son), T., 1088; A., i, 805. 
2-m-Tolylamino-5-methyl-4:5-dihydro- 
thiazole (Darins, Roserts, and 
BREwsrTER), A., i, 434. 
1-0-Tolyl-4-anilinomethylene-3-methyl- 
5-pyrazolone (Datns, O’Brien, and 
JOHNSON), A., i, 676. 
p-Tolylazoformhydroxamic acid (Pon- 
z10), A., i, 610. 
y-Tolyl-y-benzyltriazen-a-cyanamino- 
iminomethanes (vy. WALTHER and 
GRIRSHAMMER), A., i, 171. 
1-p-Tolyl-4-p-bromoanilinomethylene-3- 
methyl-5-pyrazolone(Dains,O’BRIEN, 
and JoHNSON), A., i, 676. 


p-Tolyldiacetonamine oxalate, and 


nitroso- (Evens, GIFFORD, and 
GrirFirus), A., i, 72. 
p-Tolyl-s-diantipyrylearbamide (Gdrr- 


LER), A., i, 84. 

2:3-Tolylenediamine, 5-nitro-, and its di- 
acetyl derivative (Kym and RINGER), 
&., & SE. 

l-o- and -p-Tolyl-4-o-ethoxyanilino- 
methylene-3-methy1-5-pyrazolones 
(Datns, O'BRIEN, and Jonnson), 
A., i, 676. 

Tolylguanidines, s-cyano- (v. WALTHER 
and GRIESHAMMER), A., i, 173. 

Tolylguanylcarbamides, and their salts 
(v. WALTHER and GRIESHAMMER), 
A., i, 173. 

Tolylhydrazines, bromo-, and _nitro- 
bromo-, and their derivatives (CHaT- 
TAWAY and Hopeson), T., 582; A., 
i, 509. 

2-0-Tolylimino-3-0-tolyl-5-anilinometh- 
ylenetetrahydrothiazole-4-one (DaIxs 
and SrEPHENSON), A., i, 751. 


| 2-p-Tolylisatogen, 6-cyano-, and 6-nitro- 


(PFEIFFER, BRravupDgE, FRITSCH, 
HALBERSTADT, KIRCHHOFF, KLEBER, 
and Wirrkop), A., i, 331. 

Tolyl methyl ketone (methylacetophen- 
one) w-4-dichloro-5-amino-, acetyl 
derivative, and 6-nitro- (BopInus), A 
i, 420. 

1-Toly1-3- 1.) eas (Mun- 
GIOLI), A., 


-_— 
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Toluene compounds, Me = 1. 
7-Tolyl-y-methyltriazen-a-cyanamino- 
iminomethanes (Vv. WALTHER and 
GRIESHAMMER), A., i, 171. 

»-p-Tolyl-y-p-nitrobenzyltriazen-a-cyan- 
aminoiminomethane (Vv. WALTHER 
and GRIESHAMMER), A., i, 171. 

Tolyloxyphosphines, dichloro-, and their 
derivatives (STRECKER and Gross- 
MANN), A., i, 442. 

p-Tolylcyclopentamethylenearsine, and 
its salts (GrRiTTNER and WIERNIK), 
A., i, 93. ; 

p-Tolylcyclopentamethylenephosphine, 
and its salts (GrO0TTNER and WIER- 
NIK), A., i, 92. 

m-Tolylpropyldimethylamine (v. BRauN 
and Aust), A., i, 422. 

3-m-Tolyl-y-thiohydantoin, and its de- 
rivatives (BEcKURTS and FRERICHS), 
A., i, 745. 

Tolyl-y-thiohydantoins, nitro-, and their 
derivatives(BEcKURTS and FRERICHS), 
A., i, 746. 

1-p-Tolyl-4-0- and -m-toluidinomethyl- 
ene-3-methyl-5-pyrazolone (DAINs, 
O’Brien, and Jounson), A., i, 676. 

a-Tolyltriazen-y-cyanaminoiminometh- 
anes. See Tolueneazodicyanodiamides. 

o- and p-Tolylxanthylcarbamides (ADRI- 
ANI), A., i, 155. 

1-0-Tolyl-4-m-xylidinomethylene-3- 
methyl-5-pyrazolone(Dains,O’BRIEN, 
and p a A., i, 676. 

Tonometer, combined with a hydrogen 
electrode (McCLENDON and Macooy), 
A., i, 513. 

Torbernite, erystallography and dehy- 
dration of (HALLIMOND), A., ii, 258. 
Toxicity, measurement of (OsTERHOUT), 

A., i, 195 

Toxicology, application of microchemical 
analysis to (TUNMANN), A., ii, 502. 

Transcopia (DE Domrnicis), A., ii, 656. 

Transport numbers in non-aqueous solu- 
tions (SACHANOV and GRINBAUM), 
A., ii, 123. 

Trehalose octa-acetate (Hupson and 
Jounson), A., i, 117. 

Tremolite, analysis of (SCHALLER), A., ii, 
631 


2:7:1-Triacetoxyphenanthraquinone 
(MUKHERJEE and Watson), T., 622 ; 
A., i, 564. 

8-Triacetylmethylxyloside (DALE), A., 
i, 117. 

Triacetylxylose, bromo- (DALE), A.,i,117. 

1:3:5-Trianilinobenzene, additive com- 

ound of triwitrobenzene and (Sastry), 

rr 272; A., i, 335. 

Tri-p-anisyltelluroniumsalts(LEDERER), 
A., i, 810. 
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Triarylearbinols, tautomerism of (Gom- 
BERG and VAN SToNg), A., i, 639. 

Triarylmethaaecarboxylic acids, hydr- 
oxy-, preparation of (FARBENFABRIKEN 
vor. F. BayEr & Co.), A., i, 145, 480. 

Triazoles (WoLcHOowE), A., i, 844. 

1:2:4-Triazole-5-azo-8-naphthol (Mor 
GAN and REILLY), T., 159 ; A., i, 295. 

1:2:4-Triazole-5-azo-8-naphthylamine 
(MoreGan and RerLty), T., 159; A., i, 
295. 

1:2:4-Triazole-5-isodiazohydroxide 
oo and RE1uy), T., 160; A., i, 
295. 

1:3:5-Tri-p-chlorophenylbenzene (GAs- 
TALDI and CHERCHI), A., i, 31. 

Tricosoic acid, a-hydroxy-, ethylamide 
of (BricL), A., i, 464. 

Tridecoic acid, synthesis of (LEVENE, 
West, ALLEN, and VAN DER SCHEER), 
A., i, 11. 

Tridens flavus, cyanogenesis in (VIE- 
HOVER,JOHNS,and ALSBERG), A.,i,538. 

Triethylamine, properties of mixtures of 
water and (MorcaN and EGLoFF), 
A., ii, 296. 

Triethyleotoporphyrin, and its copper 
salt (FISCHER), A., i, 575 

Triethylphosphine, action of, on indigotin 
(KIsHNER), A., i, 290. 

Triethylphosphinoacetaldehyde, bromo-, 
and chloro-, and their derivatives 
(CALDWELL), T., 283; A., i, 311. 

Triethylsulphonium nitrite (AppY and 
Maocsets), T., 755; A., i, 627. 

Trimesityltelluronium salts (LEDERER), 
A., i, 810. 

s-Trimethoxybenzaldehyde, compound 
of d-aminobenzyl-8-naphthol and 
(Betri and ConESTABILR), A., ii, 279. 

7:2’:3’-Trimethoxy-3-benzylideneiso- 
coumaranone (MosIMANN and Tam- 
BOR), A., i, 735. 

2:4:6-Trimethoxyphenyl 2:4-dimethoxy- 
styryl ketone (MosIMANN and Tam- 
BOR), A., i, 822. 

2:4:6-Trimethoxyphenyl 4-hydroxy- 
styryl ketone, and its acetate (Mos!- 
MANN and Tamsor), A., i, 822. 

Trimethylacetylsemicarbazide  (Bov- 
GAULT), A., i, 764. 


| 2:7:9-Trimethyl-4:5-benzoxazole, and its 


salts (v. AUWERS, BoRSCHE, and 
SrErnicH), A.,, i, 35. 
4:6:7-Trimethy]-1:2-benzpyran, 
(Guosnh), A., i, 65, 
Trimethyleotoporphyrin, and its salts 
(FiscHer), A., i, 575, 775. 
2:4:5-Trimethylcoumarilic acid, and its 
silver salt (Dey), A., i, 61. 
4:6:7-Trimethylcoumarin, salts and de- 
rivatives of (GHosH), A., i, 65. 


2-thio- 
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4:6:7-Trimethylcoumarin, 8-chloro- 
(Dry), A., i, 61. 
Trimethylethylene. See 8-Methyl-Aé- 


butene. 

2:3:5-Trimethyl-1-ethylpyrrole, and its 
mercurichloride (HEss, WIssINe, and 
SucuieEr), A., i, 71. 

2:3: syst ae $-ethylpyrrolenine, and 
its salts a! ‘Ess, WissING, and Svu- 
CHIER), A., i, 70. 

1:3 :8-Trimethylcyclohexan-5-one, deriva- 
tives of (WALLACH, GERHARDT, and 
JESSEN), A., i, 488. 

1:1:3-Trimethyl-2-y-hydroxy-n-butyl- 
cyclohexane, and its acetate (SKITA 
and Stuckart), A., i, 16. 

1:3:3-Trimethylcyc/opentan-5-one, 
its derivatives (WALLACH, 
HARDT, and JEssEN), A., i, 488. 

2:3:5-Trimethylphenyl methy] ether (v. 
AuwEnrs and Borscue), A., i, 86. 

Trimethylsulphine chlorate (Datta and 
Cuoupuoury), A., i, 470. 

Trimethylsulphonium nitrite (ADpy and 
MacsetH), T., 755; A., i, 627. 

1:6:8-Trimethy]-1:2:3:4-tetrahydroquin- 


and 
GER- 


oline, 6- and 8-hydroxy- (v. Braun), 
A., i, 648, 

a ~~“ wee ey zinc salt 
(Fiscner), A., 1, 775. 


Triphenin. See Propio-p- phenetidide. 
Triphenoxyphosphine selenide (StRECK- 
ER and GrRossMANN), A., i, 441. 
Triphenylcarbinol, molecularcompounds 
of (Norris, Roongy, Murpny, and 
Dopes), A., i, 381. 
Triphenylcarbinol, bromo-, chloro-, and 
nitro- om (GoMBERG and VAN 


Stone), A., i, 641. 
p-hydroxy-, preparation of (Gounzne 
and JIcKLINnG), A., i, 29. 


Triphenylchloromethane, molecular com- 
pounds of (Norris, Roongy, Murpuy, 
and Dongs), A., i, 381. 

Triphenylfurylethanol (ScHLENK and 
Ocus), A., i, 380. 

Triphenylmethane derivatives, colour 
reactions of (NoELTING and KEmMprF), 
A., i, 43. 

Triphenylmethanecarboxylic acids, 
hydroxy-, preparation of (FARBENFA- 
BRIKEN vorM. F. BAYER & Co.), A 
i, 264. 

Triphenylmethyl (GoMBERG and 

ScHOEPFLE), A., i, 28; (GoMBERG 
and JIcKLING), A., i, 29; (Gom- 
BERG and VAN SrTong), A., i, 
639. 

sodium derivative, 
(ScHLENK and Ocus), A 

Triphenylmethylcarbamide 
Ropnerts, and BREWSTER), A 


on of 
i he oe 

(DaIns, 

-y i, 483. 
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Triphenylmethylsulphinic acid, sodium 
salt, and its hydrate (SCHLENK and 
Ocus), A , i, 380. 

Triphenylmethyltetramethylammonium 
(ScHLENK and Hotz), A., i, 385. 

aye-Tripheny1-A8-pentene-ae-dionedi- 
semicarbazone (DiLTHEY), A., i, 830. 

1:1:2-Triphenylcyclopropane-3-carb- 
oxylic acid, ethyl ester a 
ANTHES, and PFENNINGER), A., i, 851. 

2:4:6-Triphenylpyranol, and its salts and 
derivatives (DILTHEY), A., i, 830. 


Triphenylstibine, action of antimony 
trichloride 8 (GRUTTNER and 
WreErnIk), A., i, 96 


Triphenylteliuronium hydroxide, and 
its picrate (LEDERER), A., i, 142, 

Trisbenzeneazo-1:6-d chydroxynaphthal- 
ene (FiscHER and BAvER), A., i, 719. 

Trisilane (Stock and Somrgsk1), A., ii, 
321. 

Trisulphurylisatodinitrile (CLAAsz), A., 
i, 425. 

Trithiocyanatoaquodiamminochromium, 
and its salts and derivatives (WERNER 


and SreMssEn), A., i, 798. 
Tri-p-tolylbismuthine (CHALLENGER), 
T., 250; A., i, 347. 


Tritolyloxyphosphines, and their deriva- 
tives (STRECKER and GROSSMANN), 
A., i, 442. 

Tritolyltelluronium hydroxides, and 
their salts (LEDERER), A., i, 142, 810. 

Trixylyltelluronium salts (LEDERER), 
A., 1, 810. 

Trypsin, conditions affecting the stability 

and activity of (Lonc and Hutt), 
A., i, 770. 

dialysis of (Funk), A., i, 767. 

Tumours, distribution of nitrogen in 
(DrumMonp), A., i, 866. 

Tungsten, melting point of (LANGMUIR), 
A., ii, 390 

Tungsten alloys with nickel (IRMANN), 

A., ii, 530. 

Tungstic acid, salts of, compounds of 
vanadates and (PRANDTL and 
Hecart), A., ii, 257. 

Tungsten detection and estimation :— 
detection and estimation of (Hart- 

MAN), A., ii, 494, 495. 

estimation of, and its separation from 
tin (DITTLER and v.GRAFFENRIED), 
A., ii, 582. 

Turbidity of fiuids, measurement of 
(Dreyer and GARDNER), A., ii, 636. 

Turkey-red, analysis of (LeicH), A., ii, 
503. 

wood, 


Turpentine, composition of 


(ApaAms), A., i, 53. 
Turpentine oil, Norwegian (Fossr), A 
i, 53. 
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e@ from potatoes and from 
sugar-beet (GONNERMANN), A., i, 359. 
(p-hydroxyphenyl-a-amino- 

propionic acid), anhydrides of 
(Grazian}), A., i, 481. 
separation of, from digestion mix- 
tures (TOTANI), A., i, 860. 
Tyrosine, nitro-, from hydrolysis of 
nitrated fibroin (JoHNson), A., i, 49. 


U. 


Ultrafiltration apparatus, ‘‘ plate” forms 
of (WALPOLE), A., ii, 480. 

Ultramarine, constitution of (PUCHNER), 

A., ii, 140. 

Undecane-8-carboxylic acid, 8-hydroxy-, 
and its derivatives (MAEHLMANN), 
A., i, 368. 

Undecylmalonic acid, and its ethyl 
ester (LEVENE, WEST, ALLEN, and 
VAN DER ScHEER), A., i, 11. 

Unsaturated compounds, theory of 

addition to (HaAmiLTon and 
Rosrnson), T., 1029; A., i, 836; 
(Rosrnson), T., 1038; A., i, 796. 

hydrogenation of (BOEHRINGER & 
SOHNE), A., i, 157. 

addition of aliphatic nitro-com- 
pounds to (KoHLER), A., i, 404. 

action of aluminium chloride on 
(HENDERSON and GaANGLOFF), 
A., i, 593. 

Uremia, toxic action of blood in 
(FosTER), A., i, 234. 

Uranium, atomic weight of (H6nic- 

SCHMID and Horovitz), A., ii, 484. 
pure, preparation of (BARAGIOLA), A., 
ii, 390. 
high frequency spectrum of (SIEGBAHN 
and FrIMAN), A., ii, 167, 277, 405 ; 
(SreGBAHN), A., ii, 463. 
nitrate, densities of solutions of 
(CEcHSNER DE CoNINCK), A., ii, 
143. 
Uranyl nitrate, explosive property of 
(MUuueR), A., ii, 143. 
salts of organic acids, rotation of 
(MazzUCCHELLI and SABATINI), 
A, 1, 34. 
Uranous-uranyl salts, potential of 
cells containing (TrimpiER), A., 
ii, 9. 

Uranium-X,, adsorption of, by charcoal 
(FREUNDLICH and KAEMPFER), A., ii, 
70 


Urea (carbamide), formation of, in the 
liver (JANSEN), A., i, 299; (Lér- 
FLER), A., i, 771. 

distribution of, in the blood and 
tissues of vertebrates (KARK and 
Lewis), A., i, 773. 
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Urea (carbamide), effect of, on the reaction 

of the blood (Momosg), A., i, 230. 

decomposition of, by bacteria (JacoBy), 
A., 1, 529 

rate of excretion of (AppIs and WaTa- 
NABE), A., i, 352, 864. 

estimation of (Mom), A., ii, 203. 

estimation of, by the urease method 
(IBANEz ; VAN SLYKE and CULLEN), 
A., ii, 203. 

estimation of, in blood (Compr and 
Meyer-Lev)), A., ii, 654. 

estimation of, in blood-serum (J usTIN- 
MUELLER), A., ii, 655. 

estimation of, in blood and urine 
(Foutn and Dents), A., ii, 574, 575. 

estimation of, in cerebrospinal fluid, 
apparatus for (ScHuMM), A., ii, 501. 

estimation of, in muscle (SUMNER), 
A., ii, 655. 

estimation of, in urine (FIsKE), A., ii, 
119; (Magstro), A., ii, 162; (Vv. 
HorvAtTH and Kaptetz), A., ii, 
586. 

See also Carbamide. 

Urease, activity of, at low temperatures 
(HersuRN and Bazzont), A., i, 
175. 

adsorption of, and its activity (Jacosy), 
A., i, 517 
in varieties of bean (MATEER and 
MARSHALL), A., i, 589. 
in soja bean (ONoDERA), A., i, 227, 
228; (Grott; Mom; DE GRAAFF 
and VAN DER ZANDE), A., i, 358; 
(BEYERINCE), A., i, 536. 
Ureides, action of, on ethyl diazoacetate 
(Catcaent), A., i, 551. 
Ureometer, simple mercury (MARTIN), 
A., ii, 62. 
Urethanes, compounds of metallic brom- 
ides and (GEHE & Co.), A., i, 125. 

Uric acid, destructibility of, in the 

human organism (Fring), A., i, 189. 

accumulation of, in the tissues during 

— of urine (WELLS), A., i, 
6. 


solubility of, in urine (HAsKrNs), A., 
i, 696 

oxidation of, in alkaline solution 
(BEHREND and ZixcEr), A., i, 164. 

excretion of, after ingestion of sodium 
benzoate (Lewis and Karr), A., i, 
527. 

influence of salicylates on the elimina- 
tion of, from blood (Denis), A., i, 
230. 

of blood, effect of purines on (DENIs), 
A., i, 180 

estimation of (Morris), A., ii, 456. 

estimation of, in blood (MAAsE and 
ZONDER), A., ii, 160. 
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Uric acid, estimation of, colorimetrically, 
in blood (Héstr), A., ii, 401. 
y-Uric — 4-amino- (LEVENE and 
Senior), A., i, 678. 
Uricolysis, influence of bromides on 
(JAPPELLI), A., i, 228. 
Urine, excretion of calcium and mag- 
nesium in (JacosBy), A., i, 527. 
occurrence and estimation of creatine 
in (McCruppEN and SarceEnt), A., 
ii, 358. 
isolation of methylguanidine from 
(Ewrns), A., i, 528 
origin of nitrates in (MiTcHELL, 
HONLE, and GRINDLEY), A., i, 
451. 
aromatic constituents of (ANDERSON), 
A., i, 773, 774. 
excretion of — acid in (Murat 
and Duranp), A., i, 
influence of diet on oer of 
(UNDERHILL and BoceErr), A 
864. 
influence of diet on the excretion of 
purine bases in (UMEDA), 
233. 
accumulation of uric acid in tissues 
during suppression of (WELLS), A 
i, 776. 
solubility of uric acid in (HASKINs), 
A., i, 696. 
sugar in, effect of operations on oa 
STEIN, Reiss, and BRANOWER), A., 
i, 685. 
— in, in Bengalis (McCay), A., 


a, i, 


ele 


aan . ‘volatile oils of (ANDERSON), A., 
i, 773. 

diabetic, carboxylic acids of (HurRt- 
LEY), 

goat’s, volatile oils of (ANDERSON), A., 
i, 774. 

horse, mucilaginous substance 
(SAHLSTEDT), A., i, 696. 

horse’s and human, volatile oils from | 
(AnpERSON), A., i, 774. 

human, volume of, per day (ADDIs | 
and WATANABE), A., i, 864. 

Urine, analytical methods relating 


new reaction of (BAcn), A., i, 353. 

detection of acetone in (REICHARDT), 
A., ii, 119; (SammeErt), A., ii, 
653. 

detection of albumin in (LIzBERs), 
A., ii, 504. 

detection of glycuronic acid in (RoGER), 
A., ii, 203. 

detection of mercury in (PERELSTEIN 
and ABELIN), A., ii, 151. 


detection of picramic acid in (PECKER), 


A., i, 867. | 


in | 


A., ii, 353. 


SUBJECTS. 


Urine, analytical methods relating 
to :— 
detection of picric acid in (VILLEDIEU 
and Manceav), A., ii, 55; (KoHN- 
Aprest), A., ii, 352; (PecKER), 
A., ii, 456. 
estimation of acetone in (CsONKA), 
A., ii, 654. 
estimation of albumin in (AUTENRIETH 
and Mink), A., ii, 163 ; (DHOMMEE), 
A., ii, 403. 
estimation of albumin and sugar in 


(LENK), A., ii, 163. 
estimation of amino-acids in (DE 
GRAAFF; Bano), A., ii, 119. 


estimation of ammonia in (SCHEL- 
TEMA), A., ii, 63; (CocCHRANE), 
A., ii, 112; (DE Graarr), A., ii, 
119; (Fourn and Dents), A., ii, 
574; (ScHENITzKY), A., ii, 575. 

estimation of ammonia and amino- 
acids in (DE GRAAFF and VAN DER 
ZANDE), A., ii, 654. 

estimation of creatinine in (McCrup- 
DEN and SarGEnt), A., ii, 587. 

estimation of dextrose in (NAGASAKI), 
A., ii, 399. 

estimation of nitrogen in (Myers), 
A., ii, 148; (DHomMEE), A., ii, 
489 ; (FoLIN and Denis), A., ii, 573. 

recovery and estimation of salicyl in 


(THopURN and HAwnz.iik), A., 
ii, 58. 

estimation of i in (BOLLAND and 
Krausz), A., ii, 117. 


estimation of sulphur and sulphates 
in (DRUMMOND), A., ii, 147. 

destruction of organic matter and 
estimation of sulphur in (SALKow- 
SKI), A., ii, 445. 

estimation of urea in (Fiske), A., ii, 
119; (Fourn and Dents), A., ii, 
574; (v. HorvAts and KApDLeETz), 
A., ii, 586. 

estimation of urea and extractives in 


(MaEstro), A., ii, 162. 
Urinoporphyrin, and its derivatives 
(FiscHEr), A., i, 514, 575, 775; 


(Scuumm), A., i, 575. 

Urobilin, detection of (EDELMANN), A., 
ii, 164. 

Uterus, action of morphine and scopol- 
amine on the (BARBoUR and CoPEN- 


HAVER; BARBOovR), A., i, 188. 
V. 
Vaccinium corymbosum. See Huckle- 


berry. 

Vacuum tube, quartz, absorption of 
gases in (WiLLows and GEoRGE), 
A., ii, 365. 
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Valency, electron conception of (Fry), | Vanadium estimation and separation :— 


A., i, 28, 598; 
Houmgss), A., ii, 96. 
laws of (KAUFFMANN), A., i, 817. 
functions of higher degrees of (CLay- 
TON), T., 1046; A., ii, 611. 


(HAHN 


neutralisation of (Dussky, BEER, and | 


Frank), A., i, 541. 
of elements (PovARNIN), A., ii, 184. 
subsidiary, nature of (EPHRAIM and 
Bote), A., ii, 104 ; (EPHRAIM and 
KorNBLUM), A., ii, 614. 

Valency law, Mathews’s, validity of 
(VAN LAAR), A., ii, 387. 

Valency volume, test of the law of 

(Oce and Hopwoop), A., ii, 594. 
relation of crystallography to (BaR- 
Low), A., ii, 228. 

isoValeramide, a-bromo-, compound of 
oxalyl chloride and (KNoLL & Co.), 
A., i, 253. 

isoValeric acid, esters of (EINHORN), 

A., i, 33, 473. 

and bromo-, trichloro-tert.-buty] esters 
(WoLFFENSTEIN, Lorwy, and 
BacustTsEz), A., i, 198. 

Valeric acid, a-cyano-, and its salts and 
ethyl ester (HESSLER, MAGATH, JOEL, 
and HeEssLER), A., i, 378. 

isoValeryl cyanide (PLATTNER), A., i, 
204. 

Valeryldiacetonamine, nitroso- (EVENs, 
GIFFORD, and GRIFFITHS), A., i, 
72. 

1-Valeryldi-2-methylindyldimethyl- 
methane (ScHOLTz), A., i, 420. 

isoValerylformamide, and its bimolec- 
ular derivative (PLATTNER), A., i, 
204. 


isoValerylglycinamide, a-bromo- 
(BERGELL), A., i, 714. 
Valylglycine, anhydride and amide 


hydrobromide (BERGELL), A., i, 714. 
Vanadium, metallic, preparation of 
(Epson and McInrosn), A., ii, 143. 
Vanadium compounds, dielectric con- 
stants of (Loomis and ScHLUNDT), 

A., ii, 72. 

Vanadium jpentoxide, refraction of 
colloidal solutions of (DIzssELHORST 
and FREUNDLICH), A., ii, 65; 
(FREUNDLICH), A., ii, 442; 
(Kruyr), A., ii, 486; (REINDERs), 
A., ii, 589. 

Vanadic acid, salts of, compounds of 
tungstates and (PRANDTL and 
Hecur), A., ii, 257. 

estimation of, after 
(Epcar), A., ii, 495. 
Vanadium organic compounds (MERTEs 
and Fieck), A., i, 139 ; (BARBIERI), 

A, i, 595. 


reduction 


and | 


estimation of, electrolytically (KELLEY 
and Conant), A., ii, 274. 

estimation of, electrometrically, in 
steel (KELLEY and Conant), A., ii, 
540. 

estimation of, iodometrically (Di1rz 
and Barpacnu), A., ii, 347. 

estimation of, “*cupferron ” 
(TuRNER), A., ii, 347. 

separation of, from phosphoric and 
arsenic acids and from uranium 
(TuRNER), A., ii, 540. 

separation of, from sodium uranate 
(BARKER and Scuiunpt), A., ii, 
189. 

Vanilla, estimation of vanillin in, colori- 
metrically (Vv. FELLENBERG), A.,ii, 355. 

Vanillin, manurial experiments with 
(SKINNER), A., i, 111. 

estimation of, colorimetrically, in 
vanilla (v. FELLENBERG), A., ii, 
355. 

o-Vanillin, derivatives of (MosIMANN 
and TamBor), A., i, 734. 

isoVanillin, and bromo-, and their 
sodium salts (PAULY), A., i, 150. 

Vanillinoxime, 5-bromo-, 5-nitro-, and 
their derivatives (BRADY and Duny), 
A., i, 150. 

Vanillinsemicarbazone dihydrochloride 
(HENDERSON and HFiLpBron), A., i, 
149. 

Vapours, saturated, and reversible solu- 
tions (CoLson), A., ii, 374. 

Vapour density, application of Berthe- 
lot’s equation of state to (Scut- 
MANK), A., ii, 552. 

modified Victor Meyer apparatus for 
determination of (WEISER), A., ii, 
415. 
Vapour pressure of crystals (Karz), A., 
ii, 379, 380. 
liquids at low 
(Drucker, JIMENO 
KanGro), A., ii, 82. 
of binary mixed liquids (CAMPBELL ; 
LattEy), A., ii, 83; (TmNKER), A., 
ii, 516. 

of solutions (LovELAcE, Frazer, and 
MILLER), A., ii, 218. 

of saturated aqueous solutions (APPLE- 
BEY and Hueues), A., ii, 81. 

of hydrated chlorides and their satur- 
ated solutions (DERBY and YNGVE), 
A., ii, 516. 

Varnishes, detection of manganese in 
(SacHEr), A., ii, 451. 

Velardenite (SCHALLER), A., ii, 632. 

Velocity of chemical reactions, relation 
of temperature to (SKRABAL), A., ii, 
606. 


of temperatures 


Git, and 
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Velocity of crystallisation of supersatur- 
ated solutions (CABALLERO y LdéPEz), 
A., ii, 95. 

Velocity of decomposition of electrolytes 
in light (BonGIOVANN!), A., ii, 182. 
Velocity of diffusion and hydration in 
solutions (PapoA and Corstn1), A., 

ii, 88. 

Velocity of hydration of acid anhydrides 
(VERKADE), A., ii, 234. 

Velocity of hydrolysis, determination of, 
polarimetrically (CRocKER), A., ii, 95. 

Velocity of ionic reaction (KORNFELD), 
A., ii, 134. 

Velocity of reaction in jellies (Lixsz- 
GANG), A., ii, 236. 

Velocity of saponification of esters, 
action of salts on (Ho~MEs and 
Jongs), A., ii, 234. 

of fats and oils (ANDERSON and 
Brown), A., ii, 235. — 

Velocity of sound, determination of 
(ScHWEIKERT), A., ii, 79, 216 ; (D1r- 
TERICI), A., ii, 174. 

Velocity of vaporisation of liquids (Lz 
Branc and WuprEerMANN), A., ii, 
234. 

Veratraldehyde, compound of d-amino- 
benzyl-8-naphthol and (Betti and 
ConESTABILE), A., ii, 279. 

Veratraldehydesemicarbazone dihydro- 
chloride (HENDERSON and HEILBRON), 
A., i, 149. 

o-Veratric acid (MosIMANN and TAmM- 
BOR), A., i, 735. 

Veratrine, and its derivatives (FRANK- 
FORTER and KRITCHEVSKY), A., i, 
67. 

Veratrole, 4-iodo-5-nitro- (RoBINson), 
T., 1087 ; A., i, 805. 

Veratroylethylphloroglucinol trimethy] 
ether (Ryan and Watsn), A., i, 723. 

Veratrylic acid. See 3:4:3’:4’-Tetra- 
methoxybenzilic acid. 

Vertebrates, distribution of urea in the 
blood and tissues of (Karr and 
Lewis), A., i, 773. 

Vicia faba, amylase in ripening seeds of 
(BLAGOVESCHTSCHENSKI), A., i, 109. 
Vicine, constitution of (LEVENE and 

Senior), A., i, 678. 

Vinegar, detection of formic acid in 
(SzEBERENY!), A., ii, 542. 

Vinyl bromide, polymerisation of (OsTRo- 
MISSLENSKI), A., i, 275. 

Vinylacetonitrile (HENRY), A., i, 549. 

= pr nenger my Gustavson’s, con- 
stitution of (PHILtpov), A., i, 551. 


Viscera, detection of picric acid in 
(Koun-Asrest), A., ii, 352. 

Viscometer, improved (BovsFIE.p), A., 
ii, 86. 


SUBJECTS. 


Viscosity, measurement of (BINGHAM, 
ScHLESINGER, and CoLEMAN), A., 
ii, 221. 

of alcoholic solutions (TowER), A., ii, 
295. 

of aqueous solutions (BoUsFIELD), 
A., ii, 86. 

of colloids (v. SmotucHowskKI), A., ii, 
473. 

of colloidal solutions (HAtTscHEK), 
A., ii, 420, 602. 

relation between the thermal con- 
ductivity and, of gases (POLLOCK), 
A., ii, 78. 

of liquefied gases (VERSCHAFFELT 
and Nicaisg), A., ii, 471. 

of molten metals and alloys (P.iiss), 
A., ii, 294. 

of solutions of metallic salts in form- 
amide (Davis, PUTNAM, and JONES), 
A., ii, 74. 

of mixtures containing phenols 
(BraMueEy), T., 10, 484; A., ii, 
125, 376. 

Viscum album (mistletoe), occurrence 
of -p-hydroxyphenylethylamine in 
(CRAWFORD and WATANABE), A., i, 
357. 

Vitamines, chemical nature of (WIL- 

LIAMS), A., i, 697, 862 ; (WILLIAMS 
and SEIDELL), A., i, 770. 
distribution of, in foods, and the rela- 
tion of lipoids to them (SULLIVAN 
and VorEGTLIN), A., i, 358, 359. 

Voltameter (cowlometer), copper, accuracy 
of (Datta and Duar), A., ii, 
409. 

silver, deposits in (ViNAL and Bo- 
varRD), A., ii, 213. 

Volume, connexion between heat changes 
and (HaGEMANN), A.., ii, 15. 

Volumes, molecular, of organic com- 

pounds (Lr Bas), A., ii, 375. 
specific, of binary mixed liquids (CAMP- 
BELL), A., ii, 83. 


w. 


Walden inversion (SENTER and TUCKER), 
T., 690; A., ii, 524; (SENTER and 
Drew), T., 1091; A., i, 815; (Mc- 
KENZIE and WALKER), A., i, 44. 

Wash-bottle, non-spattering (CLAPP), 
A., ii, 525. 

Water, molecular condition of (HERZ), 

A., ii, 554. 

molecular weight of (Oppo), A., ii, 
312, 313. 

rotation spectrum of vapour of 
(RusBens and Hertner), A., ii, 
463. 
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Water, pure, in equilibrium with atmo- 
spheric carbon dioxide, specific con- 
ductivity of (KENDALL), A., ii, 512. 

effect of neutral salts on the dissocia- 
ba constant of (KoLTHOFF), A., ii, 
596. 

influence of added substances on the 
solvent power of (PHILIP and Bram- 
LEY), A., ii, 89. 

surface tension of, and salt solutions 
(Meyer and Srocker), A., ii, 416. 

velocity of crystallisation of (WALTON 
and Braun), A., ii, 233, 424. 

a of, in gels (RAKOvSKI), A., 
ii, 1 

use of ammonia in chlorination of 
(Race), A., i, 618. 

sterilisation of, by hypochlorites (VAL- 
LERY), A., i, 302. 

Water of crystallisation, optical pro- 


perties of (SCHAEFER and SCHUBERT), 


A., ii, 505. 
NATURAL WATER :— 
manganese in (VINCENT), A., ii, 187. 
oxygen-consuming power of (HEISE 
and AGUILAR), A., ii, 576. 


reactions between salts in, at the | 


boiling point (Perir), A., ii, 32. 
estimation of the hardness of (Kay 
and NEwLanps), A., ii, 344; (Nor- 
TON and Know 8s), A., ii, 345. 
estimation of calcium and magnesium 
in (Kay and New.anps), A., ii, 
345. 
Potable or drinking water, analysis of 
(Gietr), A., ii, 340; (Comrnr), 
A., ii, 537. 
detection of free chlorine in (Lz 
Roy), A., ii, 198, 535. 
estimation of alkalis in (Wac- 
ENAAR), A., ii, 269. 
estimation of dissolved salts in, by 
conductivity methods (FoRNAIN1), 
A., ii, 51. 


Rain-water, nitrogen, chlorine, and | 


sulphates in (Arris), A., i, 304. 
Saline water, estimation of iodine and 
bromine in (Popa), A., ii, 339. 
Sea-water, effect of alkali on the 
hydrogen-ion concentration of 
(Haas), A., ii, 568. 
solubility of gypsum in (MANUELLI), 
A., ii, 251 
iodine content of (WINKLER), A., 
ii, 389. 
of Plymouth Sound, phosphoric 
acid in (MATTHEWs), A., ii, 635. 
estimation of bromine in (WINKLER), 
A., ii, 184. 
estimation of carbon dioxide in 
— and Futter), A., ii, 
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NatTuRAL WATER :— 

Spring and mineral waters of Indiana, 
radium emanation content of 
(Ramsay), A., ii, 5. 

from the Plain of Languedoc, man- 
ganese in (JADIN and ASsTRUC), 
A., ii, 336. 
Swedish, radioactivity of (SAHL- 
BoM), A., ii, 209. 
at Tuwa, radioactivity of (STEICH- 
EN), A., ii, 284. 
estimation of carbon dioxide in 
(Liorp y GAmBoa), A., ii, 196. 
Water analysis :— 
analysis of (WINKLER), A., ii, 194, 
448; (Sacus), A., ii, 399 
identification of, previously treated 
with alkali hypochlorites (GuIL- 
LAUMIN), A., ii, 487. 
distilled, testing of, for use in = 
tion of salvarsan solutions (TILL- 
MANS and MILDNER), A., ii, 108. 
soft, detection of alkalis in (TRILLAT), 
A., ii, 269. 
detection and estimation of free carbon 
dioxide in (WINKLER), A., ii, 646. 
detection and estimation of nitrates in 
(WINKLER), A., ii, 490. 
estimation of (ForNET), A., ii, 534. 
estimation of, in blood (BLIx), A., i, 
577. 
estimation of, in foods (SCHERINGA), 
A., ii, 118. 
estimation of, in soils (HarcH), A.., ii, 
46. 
estimation of vapour of, in mixtures 
with air and nitrous oxide (Bur- 
RELL and Jongs), A., ii, 537. 
estimation of alkalinity of (Bruck- 
MILLER), A., ii, 196 ; (DHOMMEE), 
A., ii, 538. 
estimation of ammonia in (BRuUcK- 
MILLER), A., ii, 489. 
estimation of gases in (SWANSON and 
Hutetr), A., ii, 48. 
estimation of hardness of (STEPHAN- 
1pEs), A., ii, 448; (TrLGNER), A., 
ii, 577. 
estimation of hydrogen sulphide in 
(WINKLER), A., ii, 640. 
estimation of oxygen in (BRUHNS), 
= ii, 47, 146 ; (WINKLER), A., ii, 
487. 


estimation of nitrates in, in presence 
of nitrites (v. LIEBERMANN and 
Ackt), A., ii, 342. 
Water-blower (Hurtin), A., ii, 388. 
Water-glass (PUKALL), A., ii, 322. 
Wax, melting point of (GoLopeETz), A., 
ii, 354. 
bees, hydrocarbons of (Ryan and 
DI11oy), A., i, 706 
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INDEX OF SUBJECTS. 


(o-Xylene, Me: Me = 1:2; m-xylene, Me: Me = 1:3; p-xylene, Me: Me = 1:4.) 


Weights, molecular, determination of 
— and McIntosu), A., ii, 
217. 

in bromine (WricHT), T., 1134. 
in pyridine (VAN SCHERPENBERG), 
A., 1, 321. 
of gases (TRUMBULL), A., ii, 96. 
Wheat, dietary deficiencies of (McCo1- 

LUM, SIMMONDS, and Pi7z), A., i, 
§22. 

effect of, on the growth and develop- 
ment of swine (HART, MILLER, and 
McCotuvy), A., i, 581. 

proteins of (BaiLry and Brisn), A., i, 
195. 

Wines, physico-chemical studies on (pI 

Maro), A., ii, 54. 

formation of acetaldehyde in (MOLLER- 

’ TuHurGAU and OsTERWALDER), A., 
i, 531. 

decomposition of acids in (MiLLER- 
THuRGAU and OsTERWALDER), A., 
i, 531. 

sulphuric acid in (BARAGIOLA and 
Scnuppti), A., i, 876. 

determination of the forms of com- 
bination of organic acids in (BARA- 
GIOLA and Gopet), A., ii, 543. 

detection of mineral acids in (Bosco 
and Bertasio), A., ii, 454. 

detection and estimation of citric acid 
in (SCHAFFER and Gury), A., ii, 
352. 

detection of oxalic acid in (KrEIs and 
BARAGIOLA), A., ii, 158. 

detection of salicylic acid in (RocquEs), 
A., ii, 456. 

estimation of glycerol in (KALusky), 
A,, ii, 541. 

estimation of sulphur in (BARAGIOLA 
and Scuvupp ti), A., ii, 488. 

estimation of sulphates in (PRITZKER), 
A,, ii, 446. 

estimation of tartaric acid and tartrates 
in (Kunz), A., ii, 57; (CARLEs), 
A., ii, 58. 

Wollastonite from Sardinia (MANAssE), 
A., ii, 43. 

Women, effect on, of working with 
trinitrotoluene (LIvVINGsTONE-LEAR- 
MOUTH and CUNNINGHAM), A., i, 
697. 

Wood, constituents of, giving colour 
reactions (WICHELHAUS and LANGE), 
A., i, 874. 

Wool, preparation of green colouring 
matters for (BADISCHE ANILIN- & 
Sopa-Fasrik), A., i, 335. 


Worms, planarian, effect of pituitary 


substance on the growth of (WvULzEN), 
A., i, 692. 


x. 


X-rays. See Rays, Réntgen. 

Xanthic acid, metallic salts and esters 
of, and their compounds with am- 
monia and with pyridine (DuBskKy, 
Brrr, and Frank), A., i, 542. 

isoamy] esters (GOmxEz), A., i, 305. 

Xanthic anhydrides, mixed (RicHTER), 
A., i, 706. 

Xanthine derivatives, preparation of 
(Merck), A., i, 571. 

Xanthone, bromo-, bromonitro-, and 
nitroamino-derivatives of (DHAR), T., 
744; A., i, 661. 

Xanthone colouring matters (DHAR), 
T., 744; A., i, 661. - 

Xanthoneazo-1:5-dihydroxynaphthal- 
ene, 8-nitro- (DHAR), T., 749; A., i, 
662. 


Xanthoneazo-8-naphthol, B-nitro- 
(Duar), T., 749; A., i, 661. 
Xanthoneazophenol, a-nitro- (DHAR), 


T., 750; A., i, 662. 

Xanthophyll in egg-yolk, fat, and blood- 
serum of the hen (PALMER), A., i, 
186. 

Xanthophyllite in crystalline limestone 
(EAKLE), A., ii, 443. 

Xanthylaniline (ADRIANI), A., i, 156. 

Xanthylbenzamide (ApRIANI), A., i, 
156. 

Xanthyl-as-dimethylearbamide (ApnrI- 
ANI), A., i, 156. 

Xanthyldiphenylamine (ADRIANI), A., 


i, 156 


Xanthylmethylearbamide (ADRIAN), 
A., 1, 155. 

Xanthylmethylnitroamine (ADRIANI), 
A., i, 156. 


Xanthylnitroanilines (ApRIANI), A., i, 
156. 
Xenotime, crystalline structure of (VE- 
GARD), A., ii, 593. 
Xylene, degradation of, to toluene 
(FIscHER and NiGGEMANN), A., i, 801. 
m-Xylene, interaction of benzoyl chloride 
and, in presence of metallic chlor- 
ides (MENscHUTKIN), A., ii, 181. 
4-amino-, phthalyl derivative (Bo- 
pDInvs), A., i, 430. 
Xylenes, p-iodoxy- (Darra and Cuovup- 
HuRY), A., i, 470. 
m-§-Xylenol, constitution and deriva- 
tives of (v. AUwERs, Borscue, and 
Srernicn), A., i, 34. 
Xylidines, y-benzeneazo-derivatives of 
(v. AUwErRs and Borscue), A., i, 87. 
Xyloquinones, compounds of, with cate- 
chol and with quinol (Stzcmunp), A., 
i, 152. 
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; m-xylene, Me: Me = 1:3; p-xylene, Me: Me = 1:4.) 


m-§-Xylyl allyl and isopropyl ethers | Yttrium, separation of, from the ——— 


(AuwERs and BorscHe), A., i, 86. 

as-m-Xylylazo-8-naphthylamine 
(ELTER), A., i, 83. 

m-Xylyl 4:6-dimethyl diketone, 5-hydr- 
oxy-, dioxime (v. AUWERs, BoRSCHE, 
and Sternicn), A., i, 35. 

m-Xylyl 4-methyl ketone, 5-hydroxy-, 
derivatives of (v. AUWERS, BoRSCHE, 
and STernicn), A., i, 35. 

1-as-m-Xylyl-3-methylpyridazinone 
(MunoI011), A., i, 78. 

2-as-m-Xylylnaphthatriazole (ELTER), 
A., i, 83 


Y. 


Yeast, preparation of active salicylated 
(Prewtet), A., ii, 157. 
influence of catalysts on fermentation 
by (Somocy1), A., i, 619. 
killed, fermentation of lactic acid by 
(PALLADIN and SaBININ), A., 1, 
620. 


fat in (Boxorny), A., i, 455. 


nutrition of, with glycerol and other — 


alcohols (Bokorny), A., i, 870. 
enzymes of (BAU), A., i, 455. 
effect of reagents on enzymes of (Bo- 


KORNY), A., i, 871. 
nitrogenous constituents of (MEISEN- 
HEIMER), A., i, 236. 


assimilation of nitrogen by (BoKORNY), 
A., i, 530. 
inversion of sucrose by (PELLET), A., 
ii, 351. 
nutritive value of polished rice, white 
bread and (Funk, Lytz, McCas- 
KEY, CaAspE, and Poxuop), A., i, 
862. 
Yeast-nucleic acid, cleavage products of 
(THANNHAUSER and DorRFMULLER), 
A., i, 522. 
hydrolysis of, with ammonia (JonEs 
and Gunwaxy), A., i, 515; (LEVENE 
and Jacoss), A., i, 516. 
Yeast-protein (NEUBERG), A., i, 513. 
Yohimbine (Srrzcet), A., i, 286, 287; 
(Sprecet and Core 1), A., i, 667. 
Yttrium, separation of erbium from 
(WILLAND and JAmgs), A.,.ii, 434. 


earths (BONARDI and Jamzs), A., ii, 
102. 

Yucca angustifolia, saponin from ¥e IE 
HOVER, CHERNOFF, and Jonns), A 
i, 358. 

Yucea radiosa, saponin from (JOHNS, 
GEIGER, and VIEHOVER), A., i, 358. 


Zinc, atomic Rew e- of (BAXTER and 
Gros), A., ii, 327. 
potential relations of aluminium and 
(VAN DEVENTER), A., ii, 369. 
Zine alloys with aluminium (BAvER and 
VocEL), A., ii, 435. 
and copper (GRAEFE), A., ii, 150. 
Zine salts, action of alkalis on (HILDE- 
BRAND and Bowers), A., ii, 327. 
Zinc carbonate, reactions of ((EcHSNER 
DE Contnck), A., ii, 482. 
chloride, deliquescent, colour reaction 
of methyl orange with - VRIES), 
A., i, 56; (KotTrHorr), A., i, 734. 
phosphates from British Columbia 
(PHILLIPS), A., ii, 569. 
sulphide, action of carbon dioxide on, 
at high temperatures (v. Bacno), 
A., ii, 482. 
Zine organic a noe use of, in 
syntheses (BLAISE), A., i, 199. 
salts of, with organic acids '(PICKER- 
ING), T., 244, 
Zine, estimation of (PATEK), A., ii, 578. 
estimation of, electrolytically (CHAN- 
CEL), A., ii, 198; (BAXTER and 
Grosk), A., ii, 327. 
estimation of, volumetrically (ENELL), 
A., ii, 115. 
Zine blende. See Blende. 
Zine ores, occurrence of germanium in 
(BucHaAnan), A., 7 T 


Zingiberol (Brooks), A., i, 408. 

Zirconium, detection of, in presence of 
iron, thallium, and titanium wz 
ING, Stmpson, and Porter), A., ii, 
536. 

Zymase in potato and sugar-beet (Bop- 
NAR), A., i, 539. 
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Page Line 


i. 169 12 for 


Page Line Co 
891 27—— sii 


Page Line 
i. 820 11° 
ii, 821 2* 
ii. 824 12* 
i. 885 5* 
ii. 886 2 

ii, 841 2% 


ERRATA. 


Vou. C (Asstr., 1911). 
“O.H,C:NHB,  “0,H,'C‘NHB, 
til read |_ it 
C,H,'C-OH” C,H,'C‘OH.” 


Vor. CVI (Axpsrr., 1914) 


3 
for **Emden” read ** Embden.” 


Vor. CVIIT (Asstr., 1915). 


for * nitrite” read *‘ nitrile.” 


for ‘‘ Anal, Fis. Quim. Argentina” read ‘‘ Anal. Soc. Quim. 
Argentina.” 


Vou. CVIII (Asstr., 1915). 
INDEX. 


Page Line Col. 


ii. 854 5-7 
ii. 878 23* 
ii. 894 20 
ii. 922 18 


ii, 1014 32 


Page Line 

i. 27 24 
25 
26 

i. 68 12* 

S 7 ¢ 

i. 78 15* 

182 5 
14 


i Delete. 

i for ‘‘electrolytes” read “ electrolysis.” 

i ,, “A., i, 744, 747” read “ A,, ii, 744, 747.” 

ii ,, ‘‘Mary, Alexandre. See Albert” read ‘‘Mary, Albert, and 
Alexandre Mary, physico-chemical studies on the synthesis of 
a chlorophyll pigment, A., i, 979.” , 

i ,, ‘*2:6-dimethyl-A®*-octadien-8-al” read ‘‘ B¢-dimethyl- ABs- 

octadiene-0-al.” 


Vou. CX (Apstr., 1916). 


should read ‘‘compounds with 1AcOH, yellow needles, which 
on loss of the acetic acid yield the more deeply-coloured, orange 
modification of the parent substance, and with 10Cl,°CO,H, 
orange leaflets, which on loss of the trichloroacetic acid yield the 
yellow modification of the.” 

for ‘‘ 1-ethyl-2-pyrrolidyl ethyl ketone” read ‘‘ 1-ethyl-2-pyrrolidyl 
methyl ketone.” 

Jor “‘acetonylacetone” read ‘‘ acetylacetone.” 

,», * B-benzylpropionic”’ read ‘‘ B-benzoylpropionic.” 


NHAw 
Oo 


x “NHAc ‘CH, Me read 


NAc 
“ NHAc‘C,H,MeC yor” 


* From bottom. 
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‘~- 
i. 102 


ee 


te bate te te ee 
et 


. 132 
. 144 


. 145 


. 153 
. 160 


. 206 


. 260 
. 261 


. 282 
i, 284 


. 289 


- 290 


316 


. 317 


338 
341 
342 


. 343 


. 345 


- 368 


552 


. 587 
. 623 


14 


ii. 303 
. 321 


ERRATA (continued). 


Line 
19* * for ‘‘ NoLLaN” read ‘‘ Nouuav.” 
4 ,, “mB 1°45313°” read *‘nB 1°45313.” 
6,7 ,, ‘*3:6:27:5- tetrachlorobenzoylbenzoic ” read ‘* 3:6:2’:5’-tetrachloro- 
benzoylbenzoic.”’ 
17 - tetrabromobenzoyldichlorobenzoic ” read ‘‘ dichlorotetrabromo- 
” benzoylbenzoic.”. 
5, 6 _,, ‘‘ B-resoreyclic” read ‘‘ resorcylic.” 
18*-17* should read “ By treatment in alkaline solution with ethyl chloro- 
formate and with phenylcarbimide,” 
26 for ‘“‘phenylbenzylmethylallyl” read ‘‘ phenylbenzylmethylallyl- 
ammonium.” 
» a ees iodomagnesium ” read ** bromomagnesium.” 
2* ” - O;,H 0.Br,,” read ** C3, H 5.0. Bry,” 
poCl——CH goul— CH 
..% “ OHO.Hs¢ | ” read “OH-CHsC 
C(NH),‘CPh c(NE;): cbn 
12. ,, ‘*4:5’-diketo-3-phenyl-2-methyl-By- indenopyran’ ”" read ‘°° 4:5- 
— -phenyl-2-methyl-By-indenopyran.” 


“OD A= 0° 


17 ” | _ ae 
WY\F 
N 
s 
(YY 
read *' > | Fe 
eS a 
CHPh-CH 
5* ,, “(| ye ‘CH,‘CHPh‘NH: s)” 
NH——-N 


CHPh:CH, 
read «( ] \o-CH, CHPh‘NH)," 
NH—-NZ 
18* for ‘‘ diacetyldimethoxydehydrodianthranyl” read ‘‘ diacetoxydi- 
methoxydehydrodianthrany!.” 

19 ,, “*441” read ‘‘ 411.” 

6 insert ‘*D. F. T.” 

2 for ‘‘ carbazinate” read ‘‘ dithiocarbazinate.” 
19 ,, ‘*benzoyl” read ‘*‘ benzyl.” 
12\ ,, ‘‘carbomethoxydithiocarbamate” read ‘‘ carbomethoxydithiocarb- 
17 azinate.” . 

N } 


II iI 
Ph'C'H NO, ‘C,H, ‘CH,"C’SMe 
N 
read ‘* 


»S 6S 
N 


I I 
PhCH NO,°C,H,CH,'S°C’SMe 
21* for ‘‘ B-methyloctoic” read ‘‘ a-met y roa = ss 

7 4, “‘COMe*CH,°CH,’COH ” read ‘‘ COMe‘CH,’CH,"CO,H.” 
5 ~,, “IlopLBAUVER” read “‘ JODLBAUER.’ 
17__,, ‘* Hydrogen” read ‘ Nitrogen.” 


” 


vy » ‘‘helium” read ‘‘ neon.” 


22 =, “Hunn” read A 
og *CsHy,” read ‘Si 
bottom)" ««CfHie” read “ SigHie.” 


* From bottom. 
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Page Line 
ii. 848 18 for ‘‘described by Lenher & Crawford (A., 1913; ii, 250)” read 
‘* depending on the colour of titanous salts.” 

** JOHNSTONE ” read ‘‘ JOHNSTON.” 


‘* physical” read ‘* physikal.” 


ii. 483 10 ~—O,, 
ii, 505 >} 

22 9? 
P Line Col. 


age 
ii. 662 16* i imsert ‘Bary, Paul, the velocity of solution of liquids in 


ii. 670 14 i 
ii. 744 24 i 


Cottective Inpex, 1903—1912 (AvurHoRs). 


Page Line Col. 


ERRATA (continued). 


caoutchouc, A., ii, 24.” 
delete ‘* Bury, Paul, etc.” 


insert ‘ Tschugaev, L., and J. Tschernjaev, the hydroxylammonia 


complexes of bivalent platinum, A., ii, 42. 


7860s 11 ii for ‘‘1912, A., i, 8” read “1912, A., i, 822.” 


CottectivE Inpex, 1903—1912 (Supsgcts). 


Page Line Ool. 


563 +12 ii for “‘A., i, 415” read “ A., ii, 415.” 


* From bottom, 
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INSTRUCTIONS TO ABSTRACTORS, 


GIVING THE 


NOMENCLATURE AND SYSTEM OF NOTATION 


ADOPTED IN THE ABSTRACTS. 


THE object of the abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemical science from month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 


1. Titles of papers must be given literally. 

2. Before beginning to write the abstract, the whole of the original 
paper must be read, in order that a judgment may be formed of its 
importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original. 

4. The abstract should consist mainly of the expression, in the 
abstractor’s own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results. 

6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

7. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Abstracts. is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value. Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should be mentioned 
quite shortly. On the other hand, data such as melting and boiling 
points, sp. gr., specific rotation, &c., must be given in every case unless 
recorded in earlier papers. 

CX, ll, 45 


Nomenclature. 


10. Employ names such as sodium chloride, potassium sulphate for 
inorganic compounds, and use the terminals ous and ie only in dis- 
tinguishing compounds of different orders derived from the same 
elementary radicle ; such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

11. Term compounds of metallic radicles with the OH-group 
hydrowides and not hydrates, the name hydrate being reserved for com- 
pounds supposed to contain water of combination or crystallisation. 

12. Term salts containing an amount of metal equivalent to the 
displaceable hydrogen of the acid, normal and not neutral salts, and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate, &c., to the acid salts. Basic salts as a rule are best desig- 
nated merely by their formulae. 

13. Names in common use for oxides should be employed, for 
example: NO, nitric oxide ; CO,, carbon dioxide ; P,O,), phosphoric 
oxide ; As,O,, arsenious oxide ; Fe,0,, ferric oxide. 

14, In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of CN and CO,H, 
for example, CH,*CH,*CH,°CH,| a-iodobutane, CH,-CH,°CH, “UN 
a-cyanopropane,. 

15. Isomeric open chain compounds are most conveniently repre- 
sented as substitution derivatives of the longest carbon chain in the 
formula ; a a 


CH, on HsScu- CH< OH or CH,*CH,:CHMe-CHMe:CH, 
should be termed Py-dimetiylpentane not methylethylisopropyl- 
methane, and on >CH: CH G3 yy or CH, CHMe:CHMe-CO,H 


should be eae ob. dimethylbutyric acid, not a@8-trimethylpropionic, 
or a-methylisovaleric, or methylisopropylacetic acid. 

16. Use names such as methane, ethane, d&c., for the normal 

raffins or hydrocarbons of the Cy,Hon,2 series of the form 
CH,*[CH,],°CH,, &c. Term the hydrocarbons C,H, and C,H, ethylene 
and acetylene respectively (not ethene and ethine). Homologues of 
the ethylene series are to be indicated by the suffix -ene, and those of 
the acetylene series, wherever possible, by -inene. Adopt the name 
allene for the hydrocarbon CH,:C:CH,. 

17. Distinguish all hydroxyl derivatives of hydrocarbons by names 
ending in of. Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydiic, according to the number of OH-groups. Compounds which 
are not alcohols, but for which names ending in o/ have been used, 
are to be represented by names ending in ole, if a systematic name 
cannot be given, thus anisole not anisol, indole not indol. Compounds 
such as MeONa, EtONa, &c., should be termed sodium methoxide, 
sodium ethoxide, &ec. 

18. The radicles indicated in the name of a compound are to be 
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given in the order fluoro-, chloro-, bromo-, iodo-, nitro-, nitroso-, 
amino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19. Compounds analogous to the acids of the lactic series containing 
the OH-group should be termed hydroxy-derivatives, and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups OEt, OPh, OAc, &c., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
a-ethoxypropionic acid, OEt-CHMe-CO,H, instead of ethyl-lactic acid ; 
3:4-diethoxybenzoic acid, (OEt),C,H,*CO,H, instead of -diethylproto- 
catechuic acid ; and a-acetoxypropionic acid, O0Ac*-CH Me:CO,H, instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radicle of protocatechuic acid by 
ethyl, thus, C, HEt.(OH),-CO,H, and not C,H,(OEt),-CO,H, just as 
dibromoprotocatechuic acid is understood to be the name of a compound 
of the formula C,H Br,(OH),*CO,H. 

20. The term ether should be restricted to the oxides of hydro- 
carbon radicles and their derivatives, and the esters (so-called com- 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts, 

21. When a substituent is one of the groups NH,, NHR, NR,, NH or 
NR, its name should end in ino ; for example, B-aminopropionic acid, 
NH,°CH,°CH,°CO,H, f-anilino-acrylic acid, NHPh-CH:CH-CO,H, 
a-iminopropionic acid, NH:CMe-CO,H. 

22. Compounds of the radicle SO,H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; for example, 
benzenesulphonic acid, sulphobenzoic acid. 

23. Basic substances should invariably be indicated by names 
ending in ine, as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 

24, The Collective Index, 4th decade (1903-1912) should be adopted 
as the standard of reference on questions of nomenclature not provided 
for in the preceding sections. 


Notation. 


25. In empirical formulae the elements are to be given in the 
order C, H, O, N, Cl, Br, I, F,8, P, and the remainder alphabetically. 
26. Equations should be omitted unless essential to the under- 
standing of the results; as a rule, they should not be written on a 
separate line, but should “run on” with the text. 
27. To economise space, it is desirable : 
(a) That dots should be used instead of dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula. 
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(b) That formulae should be shortened by the judicious 
employment of the symbols Me for CH,, Et for 
C,H,, Pre for CH,°CH,°CH,, Pr® for CH(CH,),., Ph 
for C,H,, Py for C,H,N, Ac for CO°CH,, and Bz for 
CO-C,H,. 
(c) That formulae should be written in one line whenever 
this can be done without obscuring their meaning. 
28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon formula. 
(a) The abbreviations o-, m-, and p-, should be used in place 
of 1:2- or ortho-, 1 : 3- or meta-, and 1: 4- or para. 
(b) In numbering positions in the case of substitution deriva- 
tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and _ toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 
Collective Index). 
(c) Names of substitution derivatives should be given in 
such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example :— 


80,H 
7 \ Br is 2 ; 5-dibromobenzenesulphonic acid ; 
BA) 


Me 
Ht, is 3-bromo-o-toluidine-5 sulphonic acid. 


SO,H\ Br 


29. In representing the constitution of derivatives of other “closed 
chain” hydrocarbons, graphic formulae should not be employed, but 
the system of numbering positions indicated in Richter’s Lexikon der 
Kohlenstoff-Verbindungen (3rd edition, 1910, pp. 14—26) should be 
used, of which the following schemes may be regarded as typical :— 


O S NH 
AN, ZN ANS 
6 2 5 2 5 2 
ss 43 4 3 
Furan. Thiophen. Pyrrole, 
O Ss NH 
1\ VAN JINN 
5 4 5 2 6 2 
4 3N 4 3N 4 3 


Oxazole. Thiazole. Pyrazole. 


~~ eS eS Ue 


NH N NH 
NAN) oy LNDY 
} | 
2.4 oN 5 3 Ne sala 
YY ss ss 
Purine. * Pyridine. Indole. 


N 


WS WN O*s 


“Te a 6 3 “a ee 
WANY oe NO ee 
Naphthalene. Quinoline. isoQuinoline. 

Ps 9 10 
fr0/ A) ‘= 4 S 
SABA ONY, 
Anthracene. Phenanthrene. 


A&M PAY 


me | 


7 8 53 a 3 3 6 
oY Se Se 
Diphenyl. 88-Dinaphthyl. 
Manuscript. 


30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10 x 8 in.). 

31. Not more than one abstract must appear on a sheet. 

32. When an abstract exceeds a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

33. The name of the abstractor must be written diagonally at the 
top left-hand corner of the first sheet of the abstract. 


Proofs. 


34, Abstractors are expected to read and correct proofs carefully, 
and to check all formulae and figures against MSS. 

35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 


*.* The Editor’s decision, in all matters connected with the 
Abstracts, must be considered final. 


* This numbering, proposed originally by E. Fischer, is adopted in the text of the 
Lexikon. 


JOURNALS FROM WHICH ABSTRACTS ARE MADE, 


All references to Journals should give the abbreviated title, the year of publication, 
the series, the volume and the page; thus Ber. 1901, 34, 2455 ; Bull. Soc. chim. 
1901, [iii], 25, 794; Gazzetta 1901, 31, i, 554. 


ABBREVIATED TITLE. 

Amer. J. Pharm. 

Amer. J. Physiol. 

Amer. J. Set. 

Anal. Fis. Quim. 
Analyst 

Annalen 

Ann. Bot. . 

Ann. Chim. anal. 


Ann. Chim. — 
Ann, Chim. 

Ann. Falsif. 

Ann. Inst. Pasteur 
Ann. Physik 

Ann. Physique . 
Ann. sci, Univ. Jassy 


Ann. Soc. Quim. Argentina. 
Arch, expt. Path. Pharm. . 


Arch. Hygiene 
Arch. Néerland. . 


Arch. Pharm. . 
Arch. Sci. phys. nat. 
Arkiv Kem. Min. Geol. 


Atti R. Accad. Sci. Torino. 


Atti R. Accad. Lincei 
Ber. . : 
Ber. Deut. bot. Ges. 

Ber. Deut. pharm. Ges. 
Ber. Deut. physikal, Ges. 
* Bied. Zentr. 


Biochem. Bull. 
Biochem. J. - 
Biochem. Zeitsch. 

Boll. chim. farm. ; 
Bull. Acad. roy. Belg. 


Bull. Acad. Sci. Cracow 


Bull. Acad. Sci. Roumaine . 
Bull. Acad. Sci., Petrograd. 
Bull. Assoc. chim. Sucr. Dist. 


Bull. Geol. Soc. Amer. 
Bull. Imp. Inst. 

Bull. Soc. chim. 

Bull. Soe. chim. Belg. 
Bull. Soc. frang. Min. 
Bull. Soc. ind. Mulhouse 
Centr. Bakt. Par. 


Centr. Min. 


* Chem. Zentr. 
Chem. News 


Chem. Rev. Fett-Harz-Ind. 


JOURNAL. 


American Journal of Pharmacy. 

American Journal of Physiology. 

American Journal of Science. 

Anales de la Sociedad Espaiiola Fisica y Quimica. 

The Analyst. 

Justus Liebig’s Annalen der Chemie. 

Annals of Botany. 

Annales de Chimie analytique appliquée 4 1’Industrie, 
4 |’ Agriculture, & la Pharmacie et 4 la Biologie. 

Annali di Chimica Applicata. 

Annales de Chimie 

Annales des Falsifications. 

Annales de I’Institut Pasteur. 

Annalen der Physik. 

Annales de Physique. 

Annales scientifiques de l'Université de Jassy. 

Annales de la Sociedad Quimica Argentina. 

— fiir experimentelle Pathologie und Pharmako- 

ogie. 

Archiv fiir Hygiene. 

— Néerlandaises des sciences exactes et natur- 
elles. 

Archiv der Pharmazie. 

Archives des Sciences physiques et naturelles. 

Arkiv for Kemi, Mineralogi och Geologi. 

Atti della Reale Accademia delle Scienze di Torino. 

Atti della Reale Accademia dei Lincei. 

Berichte der Deutschen chemischen Gesellschaft. 

Berichte der Deutschen botanischen Gesellschaft. 

Berichte der Deutschen pharmazeutischen Gesellschaft. 

Berichte der Deutschen physikalischen Gesellschaft. 

Biedermann’s Zentralblatt fiir Agrikulturchemie und 
rationellen Landwirtschafts-Betrieb. 

Biochemical Bulletin. 

The Biochemical Journal. 

Biochemische Zeitschrift. 

Bollettino chimico farmaceutico. 

Académie royale de Belgique—Bulletin de la Classe 
des Sciences. 

Bulletin international de l’Académie des Sciences de 
Cracovie. 

Bulletin de la Section Scientique de 1l’Académie 
Roumaine. 

Bulletin de l’Académie Impériale des Sciences de St. 
Pétersbourg. 

Bulletin de |’Association des chimistes de Sucrerie et 
de Distillerie. 

Bulletin of the Geological Society of America. 

Bulletin of the Imperial Institute. 

Bulletin de la Société chimique de France. 

Bulletin de la Société chimique de Belgique. 

Bulletin de la Société frangaise de Minéralogie. 

Bulletin de la Société industrielle de Mulhouse. 

Centralblatt fiir Bakteriologie, Parasitenkunde und 
Infektionskrankheiten. 

— fiir Mineralogie, Geologie und Palaeonto- 
logi 

Cheniitins Zentralblatt. 

Chemical News. 

Chemische Revue iiber die Fett- und Harz-Industrie. 


* Abstracts from the Zentralblatt are made only in the case of papers published in 
journals other than those included in this list. 
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ABBREVIATED TITLE. 
Chem. Weekblad 
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Compt. rend. 


Exper. Stat. Record 


Gazzetta 
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Int. Zeitsch. phys.-chem. 
Biol. 
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J. Agric. Sci. . ‘ 
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J. Biol. Chem. . 
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Med. Research 
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Physical Chem. 
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J. pr. Chem. 

J. Roy. Agric. Mee. « 

J. Roy. Soc. New South 
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J. Russ. Phys. Chem. 

J. Soc. Chem. Ind. 
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J. Washington Acad. ‘Sei. . 
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Koilloid Zeitsch. ‘ 

Koll. Chem. Beihefte . 
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Lande. Versuchs- Stat. 

Le Radium 

Mem. Accad. Sci. Torino 

Mem. Coll. Sci. Kyoto. 
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Soc. . 


Mem. Dept. Agric. India 
Mem. Manchester Phil. Soc. 
Metallurgie 

Milch. Zeéntr. 


Min. Mag. . 
Monatsh. 


Mon, Sei. 
Nuovo Cim. ‘ 
Pfhliiger’s Archiv. 


Pharm. J. 
Pharm. Weekblad 
Pharm. Zeit. 


JOURNAL. 


Chemisch Weekblad. 

Chemiker Zeitung. 

Comptes rendus hebdomadaires des 

’Académie des Sciences. 

Experiment Station Record. 

Gazzetta chimica italiana. 

Geological Magazine. 

Internationale Zeitschrift fiir physikalisch-chemische 
Biologie. 

Neues Jahrbuch fiir Mineralogie, Geologie und Pal- 
aeontologie. 

Neues Jahrbuch fiir Mineralogie, Geologie und Pal- 
aeontologie. Beilage-Band. 

Jahrbuch der Radioaktivitaét und Elektronik. 

Journal of Agricultural Science. 

Journal of the American Chemical Society. 

Journal of Biological Chemistry, New York. 

Journal de Chimie physique. 

Journal of the College of Science, Imperial Universit 
of Tokyo. 

Journal of the Franklin Institute. 

Journal of Geology. 

Journal of Hygiene. 

Journal of Industrial and Engineering Chemistry. 

Journal of the Institute of Brewing. 
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Journal of Medical Research. 

Journal of Pathology and Bacteriology. 
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Journal of Physical Chemistry. 

Journal of Physiology. 

Journal fiir praktische Chemie. 

Journal of the Royal Agricultural Society. 

Journal of the Royal Society of New South Wales. 
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Journal of the Physical and Chemical Society of Russia. 

Journal of the Society of Chemical Industry. 

Journal of the Society of Dyers and Colourists. 

Journal of the Washington Academy of Sciences. 
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Kolloid Zeitschrift. 
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The Lancet. 
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Memoirs of the College of Science, Kydté Imperial 
University. 

Memoirs of the Department of Agriculture in India. 
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Mineralogical Magazine and Journal of the Mineral- 
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Moniteur Scientifique. 

Il Nuovo Cimento. 

Archiv fiir die gesammte Physiologie des Menschen 
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Pharmaceutical Journal. 
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Zeitschrift fiir anorganische Chemie. 
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